The Introduction

Aim
This report aims to discuss methods of providing project effectiveness in construction and Management. 

Description of the Report
This is a technical report written for a client which will define terms related to quality assurance, quality control, project effectiveness and total quality management. This report will also state if quality control, quality assurance and total quality management create project effectiveness in construction and management. Finally, this report will decipher whether total quality management is the solution for improving project effectiveness in construction and management. 

The Body 

Quality 
Tang (2005, p.1) says, “quality can be defined as a state that meets the legal, aesthetic and functional requirement of a product or project by customers”. The requirements may be simple or complex, or they may be stated in the terms of the contract where the product is described. This simply means conformance to the customer as perceptions differ. (Tang, 2005)

According to Luthra et al., (2020), mathematically, quality can be a ratio:
Quality(Q)= . So,
If P>E, quality is at its best
If P=E, quality is good 
If P<E, quality is bad 
The quality of a product also depends on functionality, reliability, usability, maintainability, efficiency, and portability. (Luthra et al., 2020)

The International Organisation for Standardization (ISO) 9000:2015, clause 3.6.2 defines quality as “degree to which a set of inherent characteristics of an object fulfils requirements”.

Quality Management 
Frederick Taylor is known as the “father of scientific management”. He was able to understand the issues facing employees because of his experience working at the lowest level of an organisation. He took a scientific approach to increase production efficiency, which would reduce costs, increase profits, and increase workers’ wages. His approach was based on scientifically training workers and dividing workers and managers with everyone’s cooperation. (Luthra et al., 2020)

Quality Management dates back to 1950 with Dr. Edwards Deming, who invented the ‘Deming Circle’ with four simple steps: plan, do, check, and act. Deming said that increasing productivity through improved quality makes a company more competitive in the long run. He also believes that higher quality standards result in lower costs and more efficiency. The logic behind this theory is that there is reduced work/reworking, fewer mistakes, and delays, resulting in better use of time and other resources. Additionally, a business that offers superior quality at a lower price can maintain a larger market share. (Luthra et al., 2020)

The International Organisation for Standardization (ISO) 9000:2015, clause 3.3.4 defines quality management as “management with regard to quality”. Management is defined as “coordinated activities to direct and control an organisation”. (ISO 9000:2015, clause 3.3.3)

An organisation that prioritises quality fosters a culture that yields behaviours, attitudes, actions, and processes that add value by meeting the requirements and expectations of clients and other pertinent interested parties. (ISO 9000:2015, clause 2.2.1)

Quality Management System
The construction industry aims to provide a balance between time, cost, and quality when executing a project.

The goal of a quality management system is to maximise the output of quality; therefore, it makes sense that quality assurance and quality control serve as the foundation of a quality management system. Quality assurance and quality management provide the framework of a quality management system along with industry-specific laws and standards. (Frolovs, 2022)

ISO-9001 stresses the importance of continuous improvement, and so four main parts of a quality management system are:
1. Planning: identifying the quality objectives, standards, and requirements of the company, as well as the steps that will be taken to ensure that they are being fulfilled.
2. Quality Assurance.
3. Quality Control.
4. Quality Improvement: this is a thorough review of the previous steps and devising a plan to improve future methods. 
(Docxellent2022)

Some quality management systems are:
1. Standardised systems: ISO 9001 (requires certification).
2. Total Quality management.
3. Six Sigma: data-driven methodology.
(NIBusiness, 2022)

Quality Assurance 
The International Organisation for Standardization (ISO) 9000:2015, clause 3.3.6 defines quality assurance as “part of quality management focuses on providing confidence that quality requirements will be fulfilled”.

Quality assurance is a preventative measure that sets out to avoid any defects and mistakes in the manufacturing phase of products before the delivery of the product (before the product is made). It is a systematic method of monitoring processes along with feedback (auditing) to prevent errors. (Tang, 2003)

Quality assurance is a process that involves establishing project-related policies, procedures, standards, training, guidelines, and systems necessary to produce quality. This process allows organisations to deliver products that meet customer expectations. (Tang, 2005)

A quality assurance system is aimed at building and maintaining an organisation’s credibility and trust with the customer base. Quality assurance ensures that work is done right the first time and fit for purpose. These elements of quality assurance add value to the product and create economic gain. (Sheikh, 2020)

The International Organization for Standardization (ISO) is the primary influence for practising quality assurance as it has planned the procedure and ensured its success. Because of this, organizations use the ISO 9000 family as a guide for effective quality assurance, as it measures quality assurance on a worldly level. (ISO 9000:2015)

To remain applicable to today’s industries, quality assurance standards are constantly updated, emphasising trust in the organization’s capacity to satisfy the quality standards. ISO 9001:2015 improved the structure and information for risk-based decision-making. The features of this standard are:
1. Stronger customer focus.
2. Top management practices and how they affect a company. 
3. Keeping up with continuing improvements.
(ISO 9000:2015)

Quality Assurance can utilise three methods:
1. Failure testing- defining the standards for testing a product; for physical products, the tests can be conducted under loading, pressure, or heat to detect failure. (NB. This is not the actual testing; it only states what the tests should be.)
2. Statistical Process Control- using statistics from data analysis to manage the production of products.
3. Total Quality Management- measuring continuous improvement. 
(Sheikh, 2020)

Some areas where quality assurance can be applied in construction during a project:
1. Drawings: ensure they comply with the building codes/regulations and standards.
2. Materials: ensure that the materials being delivered are the correct dimensions and material, complying with the standards and regulations.
3. Workers: ensuring that the persons on site are skilled and qualified for the job.
4. Project management: setting timeframes and agreeing on budgets. 
5. Quality: agreeing on a definition of quality and what it looks like.
(Harenberg, 2022)
The elements described above are all responsibilities of the project manager, so he is responsible for quality assurance along with the stakeholders. 

Putting these measures in place before construction can reduce the number of mistakes made at the building stage. Thus, at the handover stage, more customer satisfaction is guaranteed as there are fewer defects and the product is closer to perfect or suits the customer’s definition of a quality product. 

Quality Control 
The International Organisation for Standardization (ISO) 9000:2015, clause 3.3.7 defines quality control as “part of quality management focused on fulfilling quality requirements”.
Quality control is the reactive measure that corrects and rectifies defects after a product has been made. Quality control employs checking and inspections of the products to ensure that they meet the prescribed standard of quality. (Tang, 2003)

Quality control is a system that organizations use to examine the calibre of all the factors of production. The main focus of quality control is the product’s compliance with the technical standard for quality. The product must also satisfy the needs of the client. It entails the physical inspection of operations at each specified stage of production. It tracks the entire cycle from receiving materials at production and manufacturing to testing, packing, and shipping. Therefore, quality control is concerned with identifying defects, and it is product oriented. (Danda, 2020)

The control activities are:
1. Verification of compliance with specifications.
2. Validation of specific processes.
3. Monitoring of activities. 
4. Inspections. 
5. Tests.
(Tang 2005)

Quality control and quality assurance work together because quality control identifies the errors in the process which was set out by quality assurance. After identifying these defects, it goes back to quality assurance to plan better procedures to improve product quality. 

In the construction industry, quality control is the responsibility of the contractor, subcontractors, and suppliers. After a project is completed, an inspection must be conducted by certified personnel (clerk of works/ external specialist) to ensure that the building follows all building codes and regulations. Any violation of the codes is then corrected. (Danda, 2020)

Total Quality Management 
Ahmed (1993) states that the primary purpose of total quality management is to achieve excellence in customer satisfaction through continuous improvements of products and processes by the total involvement and dedication of each individual who is in any way, a part of that product or process. 

Total quality management aims to combine all organizational functions, such as marketing, finance, design, engineering, production, customer service, etc., to meet customer needs and organizational objectives. (Luthra et al., 2020)

The principles of Total Quality management are:
1. Commitment
2. Teamwork.
3. Process Focus.
4. Continuous Improvement.
5. Customer Focus.
(Tang, 2005)

To achieve these principles, there must be:
1. Leadership.
2. Education and Training.
3. Communication. 
4. Feedback.
5. Motivation.
6. Reward and Recognition.
7. Measurement for Continuous Improvement. 
(Tang, 2005) (Luthra et al., 2020)

For successful implementation total quality management system, there must be:
1. Commitment.
2. Culture. 
3. Continuous improvement.
4. Customer focus. 
5. Control.
(Luthra et al., 2020)

To achieve continuous improvement, the PDCA Cycle is employed. 
1. Planning Phase.
2. Doing Phase.
3. Checking Phase.
4. Acting Phase.
(Tang, 2005)

Total quality management takes time to be fully adopted in an organisation, and results are not seen very early. It is suggested that the total quality management system is implemented in phases to create less culture shock for employees. Phasing would ease the system and create more acceptance and conformity, resulting in a more successful quality system with better results. Because TQM involves everyone and is a process that does not only focus on the product but providing customer satisfaction and continuous improvement, it is much more complex than quality control and quality assurance. 
(Luthra et al., 2020)

Total quality management was not readily accepted into the construction industry despite all the good results it had yielded. Total quality management can be used in construction to ensure projects are delivered on time and within the budget while meeting the customer's quality expectations. It can also identify issues that may arise during the construction process and can find solutions. For example, TQM stresses effective communication between all parties; if someone in a leadership role fell sick, the project would go on as the goals and expectations were communicated. 
(Tang, 2005)

Quality Assurance, Quality Control and Total Quality Management 
Quality control is a part of quality assurance, and the two are often mistaken. Quality assurance is a preventative measure that focuses on the process of delivering a product, trusting that it will meet the quality requirements. While quality control is a reactive measure that identifies defects after the product is developed to meet the quality requirements. 

Quality assurance is said to be a stepping stone to total quality management as it entails an aspect of customer satisfaction and continuous improvement. Total quality management involves everyone in an organisation and all its processes to achieve customer satisfaction and continuous improvement. In comparison, quality assurance focuses more on tweaking and setting the physical processes of providing a quality product for customers and improvement.

Project Effectiveness 
In quality management, effectiveness is defined as “doing the right things, i.e., selecting and focusing on producing an output that there is a demand for”. (Sundqvist et al., 2014)

DeToro and McCabe (1997) define effectiveness as “satisfies or exceeds all customer requirements”. 

Total quality management is the solution for improved project effectiveness as one of its main principles is customer focus, which directly correlates to the definition of effectiveness. 

Quality control focuses more on productivity and efficiency rather than effectiveness. At the same time, quality assurance is in the middle of being efficient and effective. 


The Conclusions 
The quality of a product can be standardised or determined by a customer. Quality control is a reactive measure focused on the product meeting the quality expectation. Quality assurance is concerned with the process of producing a quality product pre-production. Total quality management is a system that involves an organisation continuously improving products and processes and providing customer satisfaction. Total quality management is the solution for more project effectiveness. 
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