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Quality is an essential component of today's manufacturing processes, and manufacturers are constantly working to enhance the quality of their products, cut down on waste, and increase their operating efficiency. In response to this necessity, various frameworks for the measuring of quality have been established. The purpose of this paper is to conduct a literature review on subject of the role that quality and measurement systems play in the process of enhancing quality, decreasing waste, and improving operational performance. In addition to this, the paper examines the fundamental components of certain quality systems and frameworks, as well as applicable concepts and methodologies, and case studies of how these were put into practice.
The following are some of the most common quality frameworks used in contemporary manufacturing systems:
1. Lean Manufacturing: A framework that focuses on reducing waste, improving efficiency, and increasing value for the customer.
2. Six Sigma: A data-driven approach that uses statistical analysis to improve quality and reduce defects in production and service processes.
3. Total Quality Management (TQM): A framework that focuses on continuous improvement and involves all employees in the quality improvement process.
4. Statistical Process Control (SPC): A quality control method that uses statistical tools to measure and control the production process.
5. ISO 9001: A globally recognized standard that sets out the requirements for a quality management system and ensures that products and services meet customer needs and expectations.
With the help of these quality frameworks, contemporary manufacturing systems can improve quality, reduce waste, streamline operational performance, and ultimately improve competitiveness. By selecting the appropriate framework for their business needs, manufacturing systems can improve quality and efficiency, which can lead to increased customer satisfaction and profitability.
[bookmark: _Toc133673211]The Principles of Lean Manufacturing, the Main Body
Lean manufacturing is a method that advocates for the elimination of waste in the manufacturing process by minimising operations that do not bring value. The process of lean manufacturing boosts operational performance by methodically cutting down on lead time, inventory, material handling costs, and wasted floor space utilisation. Value, value stream mapping, flow, pull, and perfectionism are the five fundamental ideas that underpin lean manufacturing:
1. Value: This value is then created by the manufacturer or service provider, who should strive to eliminate waste and costs in order to reach the ideal pricing for the customer while also maximising earnings for themselves.
2. Map the Value Stream: This approach includes examining the materials and other resources that are necessary to generate a product or service with the goal of discovering waste and improvements in the process. The value stream encompasses an item's complete lifecycle, beginning with its raw ingredients and ending with its final disposal. At each level of the manufacturing process, there should be a thorough search for waste, and anything that does not contribute to the final product should be eliminated. Chain 

alignment is a method that is frequently suggested as a manner to accomplish this phase.
The actual making of a physical product is simply one component of a much larger stream of work; modern manufacturing processes are notoriously complicated and require the collaboration of a broad variety of professionals, including engineers, scientists, and designers, amongst others.
3.: Establishing flow requires the elimination of functional obstacles in order to reduce lead times. This guarantees that processes proceed without hiccups and may be carried out with a minimum of delay or other unnecessary waste. There is a cost associated with production processes that are disrupted and out of harmony, and establishing flow implies making sure there is a steady stream of production or service delivery.
4. Put in Place a Pull System: A pull system functions by delaying the beginning of work until there is a demand for it. In contrast, pull systems, such those found in manufacturing resource planning (MRP) software, operate in the reverse direction. Push systems make inventory projections in advance, and then they calibrate production to meet sales or production targets based on those projections. However, because many forecasts are inaccurate, this can result in either an excessive amount of a product being produced or 
an insufficient amount of that product being produced to meet demand. This may result in increased expenses associated with warehousing, schedule disruptions, or decreased levels of customer satisfaction. A pull system does not take action unless there is a demand for it, and its effectiveness is contingent on adaptability, communication, and the use of effective procedures.

The pull system can entail teams only moving onto new tasks until the previous steps have been completed. This enables the team to adjust to obstacles as they arise with the understanding that the earlier work is still primarily pertinent to the process of providing the product or service.
5. Continuous improvement: Continuously reviewing and improving the process to eliminate waste and enhance efficiency. The goal of lean manufacturing is to meet the needs of customers while simultaneously lowering production costs, 

shortening lead times, and improving worker productivity. As a result of its potential to both increase productivity and decrease expenses, lean manufacturing is gaining a growing amount of traction within  the manufacturing sector. According to research that was conducted by Singh and Deshmukh (2016), Lean Manufacturing has the potential to assist firms in achieving operational excellence by minimising waste, improving inventory management, and integrating supply chains.
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Six Sigma is a quality improvement system designed to improve product quality, reduce waste, and speed up the production process. The concept of Six Sigma was developed in 1986 by Motorola as a set of tools and techniques to improve their manufacturing processes. In 1995 this concept was used by Jack Welch as the main concept of the business strategy of General Electric—now used by number of industrial sectors. Almost half of the Fortune 500 companies had adopted this process for their organizations by the end of the twentieth century.
Six Sigma is generally deployed in manufacturing organizations using the DMAIC (Define, Measure, Analyse, Improve and Control) process. Refers to a cycle of continuous improvement that is driven by data and utilised to enhance, optimise, and standardise corporate procedures and designs. Six Sigma projects are often driven by using a tool called the DMAIC improvement cycle as their primary method. Nevertheless, DMAIC is not unique to Six Sigma, rather, it is adaptable enough to serve as the basis for a variety of other applications that focus on quality enhancement.
[bookmark: _Toc133673213]Define
The improvement method known as Lean Six Sigma begins with the phase known as Define. During this phase, the project team will clarify the needs of 

the process customers, plot a high-level map of the process, and draught a Project Charter. They start their journey towards building their process knowledge by going on Process Walks and having conversations with those who participate in the process. Before going on to the Measure Phase, the team works to hone in on the specifics of their project and ensure that they are in line with the objectives set forth by the leadership of the organisation.
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In this step, the organization measures existing systems to learn what can be considered a baseline or benchmark, among other things.
[bookmark: _Toc133673215]Analyze
This step focuses on analyzing the system to identify ways to eliminate defects. This can be done in a variety of ways, including statistical analysis to determine the root cause of an issue.
[bookmark: _Toc133673216]Improve
During this step, project teams seek optimal solutions, then develop and test the plan of action for improving a process or goal.
[bookmark: _Toc133673217]The Control step can be ongoing—an organization may modify operating instructions, policies, or procedures to help prevent future defects.
The main features of Six Sigma for improvement in the manufacturing industry include a clear focus on quantifying and measuring the financial returns of any project. All these features allow an organization to clearly define the responsibilities and role of every individual within the team for improving the manufacturing process of the organization. Six Sigma is a data-driven methodology that relies on statistical analysis to detect and remove faults in a process order to improve overall quality. The primary aim of Six Sigma is to reduce process variation and increase consistency, thereby reducing defects to less than 3.4 per million opportunities. Research has shown that its adoption leads to cost savings, improved quality, increased customer satisfaction and improved operational performance (Sadikoglu & Olcay, 2014).
[bookmark: _Toc133673218]The 7 Basic Quality Tools for Process Improvement
The 7 basic quality tools for process improvement include: Control charts, Pareto analysis, flowcharts, histograms, scatter plots, run charts, and cause-and-effect diagrams. These tools are used to identify, analyze, and solve process problems. Employing the seven basic quality tools will enable an improvement in the manufacturing process. Nonetheless, this list of essential quality tools can be expanded based on the business characteristics and specific demands of the production system.
[bookmark: _Toc133673219]The Role of Digital Manufacturing Technologies in Quality and Measurement Systems.
Digital manufacturing technologies support the collection, analysis, and usage of vast quantities of data. Quality measurement systems increasingly make use of digital technologies such as artificial intelligence, data analytics, and the Internet of Things to improve accuracy, reduce variations, and enhance efficiency. By utilizing these technologies in quality and measurement systems, manufacturers can offset costs and become more competitive in the industry.
Case Study Highlighting the Use of the Chosen Quality Framework / Measurement Systems
There are numerous case studies on the implementation of quality frameworks. For instance, Motorola, which pioneered Six Sigma management concepts, achieved a 94% reduction in customer complaints, reduced production times by 66%, and increased capacity by 50% by implementing Six Sigma. Many other companies have successfully applied lean manufacturing principles to improve their operational performance and become more competitive in the marketplace. A few noteworthy examples include Toyota, Dell, and Ford.
Comparison of Different Quality Tools/Frameworks, Identifying Salient Similarities and Differences.
The foremost salient similarity between different quality tools/frameworks, like Six Sigma and Lean Manufacturing, is that they both aim to reduce waste and eliminate non-value-added activities. However, the crucial difference between the two is their primary focus. Lean manufacturing emphasizes waste elimination, while Six Sigma targets the reduction of 

defects. Despite the differences, they share several common components for quality improvement, including 5S and visual management.

[bookmark: _Toc133673220]Conclusion
Quality frameworks such as Lean production and Six Sigma are essential instruments that help improve the quality and efficiency of modern production systems. Other examples of quality frameworks are the Toyota Production System and the Deming Cycle. These frameworks assist firms in managing and 

controlling quality, thereby ensuring that their goods and services fulfil the criteria and expectations of customers while simultaneously decreasing waste and creating value.
Quality measurement frameworks provide manufacturers with a systematic approach to identify and eliminate quality issues, reduce waste, and streamline operational performance. The literature review has highlighted the significant benefit of lean manufacturing principles, Six Sigma, the 7 basic quality tools and digital manufacturing technologies to improve quality and measurement systems. Manufacturers that apply these frameworks are expected to achieve a sustained competitive advantage, as illustrated by the collection of successful case studies of companies that have been successful.
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