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1. What is a quality management system?

Quality, when used in the context of a quality management system, is defined as conformance to the requirements set by the customer. This means that any product or service that conforms to the customer’s requirements is a quality product or service.

A quality management system consists of the processes and structures that are put in place by an organisation in order to ensure that the standard of quality desired by that organisation and its customers is reached or exceeded. 

There are a number of quality management systems in use around the world. Of these, the ISO 9000 quality management system is the best known and the most widely used. The International Organisation for Standardisation (ISO) recognised the need for an internationally recognised quality management standard that would allow organisations from all over the world to exchange products and services with greater confidence.

2. What is ISO?

ISO is a global federation of national standards bodies that act as representatives of their respective countries. ISO’s primary function is to establish common standards throughout the world. ISO created the 9000 family of standards in 1987 to provide an international standard for quality management. The ISO 9000 standards were revised in 1994 and again in 2000. Today, the 2000 edition of ISO 9000 is the most recognised and most widely used quality management system in the world.

3. What is ISO 9000?
ISO 9000 provides an internationally accepted model for quality management. Quality management means what an organisation does to make sure that its products or services satisfy the customer's requirements and comply with any regulations applicable to those products or services. 

The ISO 9000 approach to quality management can be summarised as follows: say what you do, do what you say, record what you did, check the results and act on the difference. This means that an organisation should: state its quality objectives, create a management system to achieve those objectives, provide documented evidence of what has been achieved, confirm that the organisation has done what it set out to do, and then correct any problems or inconsistencies.

The objective of ISO 9000 is to achieve, sustain and improve product/service quality by managing the processes that create them. This gives an organisation confidence that it is meeting its customer’s requirements and gives the customer confidence that the organisation’s products and services are of consistent quality.

ISO 9000 is a series of generic quality standards. The ISO 9000 quality management system is generic in the sense that it doesn’t only cater for a particular kind of organisation or industry. The ISO 9000 standards were designed to be flexible enough to be used by any organisation, irrespective of its size or the nature of its products or services.

ISO 9000 is concerned with the way your organisation goes about its work, and not directly with the results of this work. In other words, the ISO 9000 standards are process standards, not product standards. The ISO 9000 quality management standards state what your organisation must do to manage processes that influence quality.

4. The eight principles of quality management

ISO 9000 is based on eight quality management principles. These principles should serve as the foundation of your quality management system. 

1. Customer Focus
Organisations depend on their customers, and therefore you should ensure that your organisation understands your customer’s current and future needs, meets your customer’s requirements, and strives to exceed your customer’s expectations.

2. Leadership

Management should establish a unity of vision and purpose of your organisation, and create and maintain an internal work environment in which employees can become fully involved in achieving your organisation’s objectives.

3. Involvement of People

People are the essence of an organisation, and the involvement of people at all levels of your organisation will enable them to contribute their unique skills and expertise to achieving your organisation’s objectives.

4. Process Approach

A successful quality management system takes the entire process involved in producing an organisation’s products or services into account. A process is an activity that transforms input into output.
 Your organisation needs to do more than simply monitor process outputs, (typically through inspection activities) you must also control all process inputs, (people, facilities/equipment, material and methods) and establish appropriate controls over the transformation activities if the desired results are to be achieved consistently and efficiently.

5. System Approach

Adopting a system approach to quality management involves identifying, understanding, and managing your organisation’s processes as part of an integrated system. Simply stated, the output of one process is the input to one or more subsequent processes in the system, and these system interfaces must be managed. Management of the interface between related processes contributes to your organisation’s effectiveness and efficiency in achieving its objectives.

6. Continual Improvement

Your organisation should continuously strive to improve its overall performance. Improvement must be seen as a goal that drives your organisation’s policy and activities.

7. Factual Approach to Decision Making

Decisions must be based on the analysis of accurate data and information. Your organisation should ensure that all major decisions are based on information that is valid and reliable.

8. Mutually Beneficial Supplier Relationships
An organisation and its suppliers are interdependent, and a mutually beneficial relationship advances the interests of both. Your organisation should strive to establish mutually beneficial relationships with all of its suppliers.

5. Structure of the ISO 9000 standards:
The ISO 9000 series of standards were first published in 1987 and have since been revised in 1994 and again in 2000. The 2000 revision of the ISO 9000 series is made up of three key standards that are structured as follows:
· ISO 9000:2000

· ISO 9001:2000

· ISO 9004:2000

ISO 9000:2000 describes the fundamental principles and terminology of quality management systems and provides guidance for the selection and use of the other standards in the ISO 9000 series.

ISO 9001:2000 specifies requirements for quality management systems. The ISO 9001 standard contains the criteria against which your organisation’s QMS will be evaluated. Your organisation must comply with these requirements if you want your organisation to achieve ISO certification. 

ISO 9004:2000 provides guidelines for performance improvement. ISO 9004 is a guidance standard that is not intended to be used for certification purposes. 

6. The ISO 9001:2000 standard
Organisations have their quality management system registered or certified to the requirements set out in ISO 9001. Copies of the ISO 9001 standard are available in electronic or print format from the ISO website or from your local standards body. There are also a number of official ISO guideline documents available that will assist you in interpreting the various clauses and requirements. The basic structure of the ISO 9001 standard is discussed below.
ISO 9001 consists of the following 8 clauses:
1.  Scope
2.  Normative references 
3. Terms and definitions

4. Quality management system


5.  Management responsibility
6.  Resource management
7.  Product (and/or service) realisation
8. Measurement, analysis & improvement

Clause 1 deals with the scope of certification. This clause allows you to choose whether you want to implement a QMS across your entire organisation or only in a single site or department. This clause also allows you to exclude the parts of clause 7 that are not applicable to your organisation. 

Clause 2 refers to normative references. A ‘normative reference’ is when the requirements of another document are included by way of referring to that document. In the case of ISO 9001, the normative reference is to ISO 9000. This means that the terms and definitions contained in ISO 9000 are part of the requirements in ISO 9001.
Clause 3 refers you to the definitions and terminology provided in the ISO 9000:2000 standard.
Clauses 4 to 8 contain specific requirements that you need to meet when designing and implementing a QMS. You only need to comply with the sections of clause 7 that are applicable to your organisation while the requirements in clauses 4, 5, 6 and 8 apply to all organisations, and must be met. 

7. Overview of the ISO 9001 requirements

The following is a brief overview of the requirements contained within clauses 4 to 8 of the ISO 9001:2000 standard:

Clause 4 – Quality management system

4.1 – General requirements

Your organisation must establish, document, implement and maintain a quality management system and continually improve its effectiveness. This means that your organisation must identify processes to be managed (including out-sourced processes), define the sequence and interaction of these processes, determine the criteria and methods needed to manage these processes, and then take action to improve them.

4.2 – Documentation requirements

An operational ISO 9000 quality management system is made up of a structured system of documents that must be compiled into a quality manual. Your quality manual must contain your quality policy, quality objectives and references to all other quality system documentation.
Clause 5 – Management responsibility

5.1 – Management commitment

Management must demonstrate its commitment to the development and implementation of the quality management system and provide evidence of its commitment to continual improvement of the effectiveness of the quality management system.

5.2 – Customer focus

Management must ensure that customer requirements are determined and are met with the aim of enhancing customer satisfaction.

5.3 – Quality policy

Management must adopt a quality policy that includes a commitment to comply with the requirements of the ISO 9001 standard and a commitment to continually improve the effectiveness of the quality management system.

5.4 – Planning

Management must ensure that ‘quality objectives’ are set for all functions within the organisation. Management must then establish plans to meet these quality objectives.

5.5 – Responsibility, authority and communication

Management must define levels of responsibility and authority to all staff within the organisation, communicate these to the staff and enable the staff to implement them. A management representative must be appointed to ensure that the QMS is implemented and run correctly. The management representative must report to management on the performance of the QMS, and promote awareness of customer requirements throughout the organisation.
5.6 – Management review

Management must review the quality management system at least once a year to ensure that it remains suitable and effective for the current business and for any proposed change in the business. Management must take action to correct any problems or nonconformities that were identified during the review.

Clause 6 – Resource management

6.1 - Provision of resources

Your organisation must determine and provide the resources needed to implement and maintain the quality management system, to continually improve its effectiveness and to enhance customer satisfaction.

6.2 – Human resources

Your organisation must ensure that employees whose work affects quality are competent. This competency must be based on the person possessing the appropriate education, training, skills and experience. Your organisation must determine the needed competencies, and provide training (or take other appropriate action) to satisfy these needs. Your organisation must also maintain training/qualification records, evaluate the effectiveness of actions taken to satisfy competency needs, and ensure that employees are aware of the importance of their activities and how they contribute to achieving quality objectives.

6.3 – Infrastructure

Your organisation must determine, provide and maintain the infrastructure needed to produce products/services that meet your customer’s requirements. This includes facilities (buildings, workspace, utilities, process equipment, hardware and software) and support services (transport, communications).
6.4 – Work environment

Your organisation must determine and manage the work environment (heat, humidity, light, airflow, ergonomics, hygiene, cleanliness, noise, vibration, pollution, safety/protective equipment) needed to produce products or services that meet your customer’s requirements.

Clause 7 – Product realisation

In the case of this clause, a specific requirement is only applicable if it is relevant to your organisation! If, for instance, your organisation does not design new products, the requirements concerning design (7.3) are not applicable and need not be met. 

7.1 – Planning of product realisation

Your organisation must plan and develop suitable processes to provide the products and services that you offer to customers. The planning includes identification of resources, statutory and legal requirements, quality objectives, preparation of work instructions, testing systems, and records to demonstrate that the plans were effective at all times.

7.2 – Customer-related processes

Your organisation must determine your customer requirements and any legal requirements applicable to your products or services. The requirements may be specified, may be implied or may be part of those determined as necessary by your organisation.

7.3 – Design and development

Your organisation must plan and control the design of products, as well as changes to such designs. If your organisation does not carry out any design activity, you must still specify where the designs originate and how the responsibility for the design is managed.

7.4 – Purchasing

Your organisation must ensure that raw materials, pre-assembled parts and sub-assemblies are inspected, tested and conform to specified requirements. Your organisation must also manage the supplier chain (including any ‘outsourcing’ of services, such as design) and obtain evidence of the conformity of any outsourced products to your customer’s requirements.

7.5 – Production and service provision

Your organisation must plan and carry out product/service realisation under controlled conditions. All the processes that are required for the provision of your products/services must be subject to review, verification and validation.

7.6 – Control of monitoring and measuring devices

Your organisation must determine the monitoring and measuring devices that must be installed in order to show that your products/services conform to your customer’s requirements. Appropriate equipment must be provided to make the measurements, and suitable arrangements must be made to ensure that it is used correctly and calibrated if necessary.

Clause 8 – Measurement, analysis and improvement

8.1 – General

Your organisation must plan and implement monitoring, measuring and analysis processes to show that your products\services conform to your customer’s requirements, and that your QMS is functioning effectively.

8.2 – Monitoring and measurement

Your organisation must monitor customer perceptions of how their requirements have been met and use this information to measure the performance and effectiveness of the QMS.

8.3 – Control of non-conforming product

Your organisation must have a documented procedure to ensure that any products that do not conform to your customer’s requirements are identified and controlled so that they are not used unintentionally.

8.4 – Analysis of data

Your organisation must collect, analyse, evaluate and use the data that has been collected in order to improve your QMS, improve customer satisfaction, and to ensure that your products/services conform to your customer’s requirements.

8.5 – Improvement

Your organisation must have documented procedures in place to correct and prevent nonconformities, and thereby improve your QMS. 

8. What documentation is required in an ISO 9000 QMS?
An operational ISO 9000 quality management system is made up of a structured system of documents. These documents can be in digital format (on a computer) or manual format (a printed version). The QMS documents provide a means of communicating an organisation’s policies and procedures to its employees and allow employees to communicate any problems to management. The ISO 9001:2000 QMS documentation is best displayed in the form of a pyramid.
There are four levels of documentation in the QMS documentation pyramid:



Quality

Policy

Procedures &
Process maps


Work Instructions


Records

A Quality Policy is a document detailing the quality management system of an organisation. It can be a paper manual or an electronic manual. The Quality Policy should address each element of the ISO 9001:2000 standard by including a section for each section of the standard. The Quality Policy is the master document of the QMS and provides an overview of the system and must include the following:

· An overview of the company and its products and services

· An agreement to comply with the ISO 9001:2000 requirements

· QMS scope

· Exclusions

· Organisational structure and responsibilities

· Documented Quality Policy statement

· Documented Quality Objectives

· Master reference of all QMS documentation
Procedures specify how activities or processes should be carried out. A well defined procedure defines the work that should be done, and explains how it should be done, who should do it, and under what circumstances. In addition, it explains what authority and what responsibility has been allocated, which supplies and materials should be used, and which documents and records must be used to carry out the work. While quality procedures may be documented or undocumented, ISO usually expects them to be documented. 
Process Maps are diagrams that show – in varying levels of detail – what an organisation does, and how it delivers products or services. A process map shows the major processes in place, the key activities that make up each process, the sequencing of those activities, the inputs and resources required and the outputs produced by each activity. 
Work instructions are detailed, step-by-step instructions necessary for complex or critical processes to be completed correctly. Work instructions provide details on how to perform specific tasks or activities. These include drawings, user manuals, workmanships standards, etc. and are required where it is necessary to ensure effective planning, operation and control of the specific process. 
Records are documents that record the results your organisation has achieved or provide evidence of activities that have been performed. A record contains objective evidence which shows how well a requirement is being met or how well a process is performing. It always documents what has happened in the past. These records are used to provide objective evidence of conformance to the ISO 9001 standard’s requirements (tags, forms, labels, etc.).  These may be mandatory or implied by each ISO 9001:2000 clause. 
9. What does it mean to become ISO certified?
An organisation that is ISO certified has its name registered with an authorised accreditation body. This means that an organisation that has achieved ISO certification has a quality management system that meets or exceeds the minimum requirements set by ISO.

ISO does not certify organisations itself. Its national members act as accreditation bodies to authorise certification bodies, which audit organisations applying for ISO 9000 certification. Both the accreditation bodies and the certification bodies charge fees for their services.

If you want your organisation to become ISO certified you will need to have your QMS audited by an authorised certification body known as a Quality System Registrar. The Quality System Registrar will send a team of trained auditors to your organisation and carry out a detailed audit of your QMS. 

If your QMS complies with all of the ISO requirements, your organisation will achieve ISO certification. An ISO certificate is not a once-and-for-all award, but must be renewed at regular intervals recommended by the certification body — usually around 3 years. It is important to know that certification is not compulsory; many organisations implement an ISO 9000 QMS solely for the internal benefits it brings in terms of improved effectiveness and efficiency.

10. The cost of Quality
Quality pays, it does not cost. The quality movement has become popular among organisations over a period of time simply because of the fact that empirical evidence suggests that quality and profits are linked (or there are huge cost savings to be had). Unfortunately, while many organisations accept that quality and cost reduction/increased profits go together, few actually track the cost reductions/increased profits associated with their quality programmes. Some managers believe that the value of quality is unknowable, while others do not believe that quality should not be subject to financial criteria. Ultimately, however, whether the cost reduction/profit impact is measured or not, the success or failure of any quality program is its effect on the company’s bottom line.

Quality costs can be broken down into four broad categories: appraisal costs; prevention costs; internal failure costs; and external failure costs.

a) Appraisal Costs:

Appraisal costs are incurred when any testing and/or inspection is done to determine the degree of conformance to the quality requirement. Appraisal costs are the costs to test a product/ service for conformity after the product has been made or the service has been delivered. Appraisal costs are associated with inspection and testing activities to sort out good products from the bad. 
b) Prevention Costs:

Prevention costs are the costs of the quality management program, for instance design reviews, failure analysis, quality function deployment matrix and quality training. Prevention costs are the costs it takes to prevent non-quality from happening. It is the costs incurred in keeping failure and appraisal costs to a minimum. 
Prevention costs are typically initially quite low. When a Quality Management System is introduced, one would expect prevention costs to increase and failure costs and appraisal costs to decrease.

c) Failure Costs:

We can distinguish between internal failure costs and external failure costs. Internal failure costs occur when the results of work fail to reach specified quality standards, and are detected before transfer to the external customer takes place. External failure costs occur when products and services fail to reach design quality standards, but are not detected until after transfer to the customer.

Failure costs usually account for the major proportion of quality costs in companies that do not have an effective quality program. They include costs associated with scrap, rework, repair and warranty actions. The implementation of a QMS generally cuts failure costs considerably.

The above diagram explains the savings that are made in conducting a cost of quality exercise and then taking effective action. In most cases what happens is that prevention costs are increased and appraisal and failure costs are reduced.  Appraisal costs are reduced because if one is building quality into a product/ service, you need less checking to ensure that it conforms to requirements. Similarly, if more money is invested into prevention activities it stands to reason that the frequency of failures should also decrease, hence the saving.
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