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Introduction
This report will discuss quality control, quality assurance & total quality management in the context of construction management using its effect on project effectiveness as a measure. 
Once I have defined each concept I will discuss the effectiveness of each, their strengths, differences and finally concluding in my opinion on which provides better on site project effectiveness.

project effectivness
When discussing quality control and quality assurance we will need a factor to measure against, project effectiveness is this factor. When measuring and defining the processes of quality control and quality assurance we will look at what effect they have on project cost, timescale and overall quality of work.
	There are many more factors that could be introduced into a ‘project effectiveness’ measure, clients, contractors or designers could have different criteria that would need to be satisfied to be classed as effectiveness. Contractors could put more emphasis on buildability, designers on aesthetics and clients could say that sustainability or practicality are key to project effectiveness. 
	In order to simplify the term, here I have used cost, time and quality from the golden triangle of construction as these are considered common factors of success.

QUALITY ASSURANCE FOR PROJECT EFFECTIVENESS
The ideals of quality assurance were originally devised for the US space programme but have since been incorporated into many industries, the construction industry adopted these practices quite recently in an effort to provide better project quality for the client (Calvert, et al., 1995, p. 307). Quality assurance differs from quality control in that it focuses more on the process than the end product (docxellent, 2019) and has a greater emphasis on the prevention of quality problems than the detection of problems (March, 2017, p. 343). Quality assurance takes the point that not all quality issues can be fixed retrospectively and that an element of quality must be embedded into the project from design. 
	The most common way that quality is built in to a construction project by designer is using standards, British standards or international standards. BS or BSI covers not just construction materials and products but items across all British manufacturing. By declaring a British Standard when specifying a material you can be confident that it meets the criteria of reliability, safety and / or quality (BSI, 2022). Alternative to the British Standard, an ‘International Organization of Standardization’ or ISO could be used, if selling products outside of the UK or importing products in this will be the most common form of quality assurance seen. 
Example a. - Windows
When specifying a new window there are many British Standards that could be used to ensure the product is manufactured to the highest standards. The window should include;
· Reinforcement to be galvanised mild steel to BS 2989

· Wind resistance of glazing to BS 6375 Part 1 1989

· Hardware and its fixings shall be in accordance with BS 7412
These are just three of many BS that should be identified in a specification. By doing this the client can be satisfied that the materials have gone through a testing process prior to being installed on site by an independent body and will be fit for purpose. 
Example b. - External Lighting
· Prior to new lighting; full 18th edition test of the IET BS 7671 regulations to ascertain the condition and age of the existing installation.

· Conform to BS.7671:2018 18th Edition of the I.E.T. for Electrical Installations where applicable.

· PVC coated cable to comply with;  BS.4607 Part1
Differing slightly to example a, here we are asking for testing that complies with a British Standard as well as material specification, this shows British standards can be applied to more than just a manufactured material specification. This test ensures that the area is safe for a tradesperson to work prior to working with the electrical system, the British Standard will then used to identify a product/material that is safe for future engineers to work with as well as the general public. 
Project effectiveness can be improved as an overall factor with quality assurance. Cost and time could increase by using materials and tradespeople that are checked and certified this is outweighed by less snagging and reduced chance of lawsuits for health and safety concerns. Clients may also be willing to take the increased time and cost for the higher quality product.

QUALITY CONTROL FOR PROJECT EFFECTIVENESS
The key difference between quality assurance and quality control is that control is that quality control takes place during the projects implementation (docxellent, 2019). Quality checks during a construction projects are a day to day occurrence and vary from visual checks done by the site management team to the sign offs and certificates provided on completion of work.
	The importance of visual checks shouldn’t be underestimated, site managers or foremen who spend the most time on site can pick up on quality issues daily and police the workforce to ensure it is completed to an acceptable standard. These spot checks are also carried out on a by projects managers and clerk of works on their visit but are less frequent, having the whole site team carrying out checks on visits will increase the quality of work overall where different types of snags or issues can get picked up by different disaplines. Quanity Surveyors, Site Managers, Project Managers, System Designers, Electrical and Mechanical Engineers, Structural Engineers etc. will all bring different knowledge to the project.
Using the same examples from quality assurance will enable us to see the differences between the two types of control method.
Example a. - Windows
· Fenza Certification. This will be issued by the installer, it provides assurance that the windows comply with building regulations, they are energy efficient and are registered with the local council (Fenza, 2022).

· Clerk of Works/ Site Manager/Project Manager sign off. The install of windows would be checked on completion by the site manager and/or clerk of works following completion by the installer. At this point any immediate snags would be identified and (if possible) rectified before the installers leave site. Later as part of the project managers completion he would walk around each property and issue an official completion for the works or provide additional snags to be picked up.

· Building Information Modelling. This along with other benefits is the full life cycle of the item within the structure (McCool, et al., 2015, p. 5). If the project is being designed to BIM level 2 or better the data from the windows, the sizes for replacements and any maintenance routine will be captured and recorded for the client.
These are checks and certification of checks carried out at the time of installation. These provide assurance and legal documents to the client stating that the products were installed correctly and where and how to maintain them.
Example b. - External Lighting
· Safety tests, certification and sign offs. On completion of the works, safety tests would be carried out on the system and certification provided for this. British standards also come into effect on these tests.

· BIM Data. As with the window installation these provide all information that will be required in order to maintain and work with the existing electrical system.

As with Quality assurance the time and cost may be negatively impacted by implementing quality control but the quality of the product would be greatly improved and clients may be willing to accept this.

TOTAL QUALITY MANAGEMENT
Total quality management takes both Quality Assurance and Quality Control and puts them under the larger overarching umbrella that used all the processes from both but also adds in new wider reaching efforts (Danda, 2020). Bringing in a whole organisation approach to improving quality is the key factor in total quality control, it has no defined parameters and no clean definition to follow, only an ethos.
	All members of staff in the organisation should be committed to maintain high standards of quality. In order to increase the overall quality of a project we must do more than just rely on specification and on site controls. We must ask all persons involved to make this a priority, they must each focus on their role within the organisation, identify how they can individually improve quality and act on this.
	In order to adopt the ethos of total quality management we must break it down into different factors that are most important to be focused on.
· The importance of customer and end product.
Within the balance of interests in a construction project, the customer must be taken seriously unless the client takes a hands on approach and stands for the client. This customer focus is easily missed as the end homeowner of business owner for example won’t usually have a voice during the design and construction phase, as a result of this all other persons must look to balance the objectives of the customer with that of the contractor, stakeholder etc. It is also important that the client if they are actively involved must we worked with and not against.
(March, 2017)

· Top down change.
The leadership must take the first steps in implementing change. This must communicate a vision for improving quality, this is often easier when trust has been built between management and employees and clearly defined targets can be set.
(March, 2017)

· People
This is broken down further into various ways to improve quality within the workforce.
· Feedback
Feedback must be gathered, analysed and acted upon where necessary. In order to improve a company must be honest and open about its methods and practices in order to become better and improve the quality of the product.
· Education & Training
Improving and increasing the knowledge of the workforce is a large part of improving in quality. Implementing this investment in people is a fundamental building block of the total quality management.
· Recognition & Awards
Acknowledging performance and rewarding it can give the incentive to improve.
 (Bright Hub, 2010)
· Process
Evaluation of the whole project process must take place, how all aspects of the job are resourced and materials are used must be interrogated. It is from this rigorous analysis of the process that changes can be made to improve quality or save time and money. 
(March, 2017)
· Improvement
This is continuous improvement where processes are constantly evaluated and improved on. Setting realistic goals and meeting those goals is important but this is not the end goal, the goal is to always monitor process and always look to improve further.
(March, 2017)
· Evidence-based decision making
Changes should be made when evidence directs it and any change should be monitored and measured for its effectiveness. For this to occur the organisation must keep reliable, accurate and up to date information and the leadership structure that will adopt change.
(March, 2017)
· Communication & relationships
Working closely with partners in the industry will benefit all involved. Getting architects, specialist contractors or other persons integrated into the process can help inform decisions, improve quality, reduce timescales and cut costs. 
(March, 2017)




CONCLUSION AND CLOSING THOUGHTS
Total Quality Management provides a better overall product, the quality of a finished construction project would be greatly improved by adopting both quality assurance, quality control an then looking at the overall organisational picture in total quality management.
	However, In order to implement total quality management there needs to be a clear decision by leadership who understand the steps that need to be taken and the time, effort and money that will be invested to get results.
I therefor would recommend adopting the total quality management ethos as I believe overall project effectiveness would be improved.
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