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Chapter 9
Assuring Quality in Production and Operations Management Systems


What is quality and why is it so important?

Professor David Garvin2 has categorised many of the various definitions into 'five approaches' to quality: the transcendent approach, the manufacturing-based approach, the user-based approach, the product-based approach and the value-based approach.

· The transcendent approach - views quality as synonymous with innate excellence. Quality is being defined as the absolute - the best possible, in terms of the product's or service's specification.

· The manufacturing-based approach - is concerned with making products or providing services that are free of errors and that conform precisely to their design specification.

· The user-based approach - is concerned with making sure that the product or service is fit for its purpose. This definition demonstrates concern not only for its adherence to specification but also for the appropriateness of that specification for the customer.

· The product-based approach - views quality as a precise (and measurable) set of the characteristics which will satisfy customers. 

· The value-based approach - takes the manufacturing definition a stage further and defines quality in terms of cost and price.

Quality - the operation's view

Quality is consistent conformance to customers' expectations.

The word 'conformance' implies that there is a need to meet a clear specification ensuring a product or service conforms to specification is a key operations task. '

Consistent' implies that conformance to specification is not an ad hoc event but that the materials, facilities and processes have been designed and then controlled to ensure that the product or service meets the specification using a set of measurable product or service characteristics. 

The use of 'customers' expectations' attempts to combine the user- and value-based approaches.4 It recognises that the product or service must meet the expectations of customers, which may indeed be influenced by price.

The use of the word 'expectations' in this definition, rather than needs or wants, is important. 'Wants' would imply that anything the customer desires should be provided by the organisation. 'Needs' implies only the meeting of a basic requirement

Quality - the customer's view
One problem with basing our definition of quality on customer expectations is that an individual customer's expectations may be different. Past experiences, individual knowledge and history will all shape their expectations. 

Customers, on receiving the product or service, may each perceive it in different ways.

Quality needs to be understood from a customer's point of view because, to the customer, the quality of a particular product or service is whatever he or she perceives it to be.

In some situations, customers may be unable to judge the 'technical' operational specification of the service or product. They may then use surrogate measures as a basis for their perception of quality.

Customer may in reality perceive quality in terms of such things as the dress and demeanor of the dentist and technician and how they were treated.

Reconciling the operation's and the customer's views of quality
The operation's view of quality is concerned with trying to meet customer expectations. 

The customer's view of quality is what he or she perceives the product or service to be. To create a unified view, quality can be defined as the degree of fit between customers' expectations and customer perception of the product or service.

If the product or service experience was better than expected then the customer Is satisfied and quality is perceived to be high. 

If the product or service was less than his or her expectations then quality is low and the customer may be dissatisfied. If the product or service matches expectations then the perceived quality of the product or service is seen to be acceptable.

Both customers' expectations and perceptions are influenced by a number of factors, some of which cannot be controlled by the operation and some of which, to a certain extent, can be managed. 

This model of customer-perceived quality can help us understand how operations can manage quality and identifies some of the problems in so doing.

These two domains meet in the actual product or service, which is provided by the organisation and experienced by the customer. Within the operation's domain, management is responsible for designing the product or service and providing a specification of the quality to which the product or service has to be created. 

Within the customer's domain, his or her expectations are shaped by such factors as previous experiences with the particular product or service, the marketing image provided by the organisation and word-of-mouth information from other users. 

These expectations are internalised as a set of quality characteristics.


Diagnosing quality problems
If the perceived quality gap is such that customers' perceptions of the product or service fail to match their expectations of it, then the reason/s must lie in other gaps elsewhere in the model. Four other gaps could explain a perceived quality gap between customers' perceptions and expectations. 

In South Africa, in particular, there is a focus on 'service delivery' in the public sector

Gap 1: The customer's speciflcation-operation's specification gap 
May be a mismatch between the organisation’s own internal quality specification and the specification which is expected by the customer

[bookmark: bookmark1]Gap 2: The concept-specification gap
[bookmark: bookmark2]Pticrtvcd quality could be poor because there is a mismatch between the product or service concept (see Chapter Si and the way the organisation has specified the quality of the product or service internally 



Gap 3: The quality specification-actual quality gap
Perceived quality could be poor because there is a mismatch between the actual quality of the service or product provided by the operation and its internal quality specification. 

This may be the result, eg, an inappropriate or unachievable specification, or of poorly trained or inexperienced personnel, or because effective control systems are not in place to ensure the provision of defined levels of quality. 
[bookmark: bookmark3]
Gap 4: The actual quality-communicated image gap
Perceived quality could also be poor because there is a gap between the organisation's external communications or market image and the actual quality of the service or product delivered to the customer. 

This may be the result of either the marketing function setting unachievable expectations in the minds of customers or operations not providing the level of quality expected by the customer.

The organisational responsibility for closing the gaps
The existence of any one of these gaps is likely to result in a mismatch between expectations and perceptions and, consequently, in poor perceived quality. It is therefore important that managers take action to prevent quality gaps.

The organisational responsibility for closing quality gaps
	Gap
	Action required to ensure high perceived quality
	Main organisational responsibility

	Cap 1
	Ensure that there is consistency between the internal quality specification of the product or service and the expectations of customers
	Marketing
Operations
Product/service development

	Cap 2
	Ensure that the internal specification of the product or service meets its intended concept or design
	Marketing
Operations
Product/service development

	Cap 3
	Ensure that the actual product or service conforms to its internally specified quality level
	Operations

	Cap 4
	Ensure that the promises made to customers concerning the product or service can in reality be delivered by the operation
	Marketing



[bookmark: bookmark5]Conformance to specification
Conformance to specification means producing a product or providing a service to its design specification. During the design of any product or service, its overall concept, purpose, package of components and the relationship between the components will have been specified 

Step 1	Define the quality characteristics of the product or service.
Step 2	Decide how to measure each quality characteristic.
Step 3	Set quality standards for each quality characteristic.
Step 4	Control quality against those standards.
Step S Find and correct causes of poor quality.
Step 6 Continue to make improvements.






[bookmark: bookmark6]Step 1 - Define the quality characteristics
Much of the 'quality' of a product or service will have been specified in its design. But not all the design details are useful in controlling quality. 

Consequences for quality planning and control of the design are called the quality characteristics of the product or service. 

Functionality means how well the product or service does its job. This includes its performance and features. Appearance refers to the sensory characteristics of the product or service:. 

Reliability is the consistency of the product's or service's performance over time, or the average time for which it performs within its tolerated band of performance. Durability means the total useful life of the product or service, assuming occasional repair or modification. Recovery means the ease with which problems with the product or service can be rectified or resolved. Contact refers to the nature of the person-to-person contact which might take place

[bookmark: bookmark11]Quality characteristics of the total package
Many services are a whole package of several elements, each of which will have their own quality characteristics. Some aspects of quality may be influenced by two or more elements within the total package. To understand the quality characteristics of the whole package.

[bookmark: bookmark12]Step 2 - Decide how to measure each characteristic
These characteristics must be defined in such a way as to enable them to be measured and then controlled. This involves taking a very general quality characteristic such as 'appearance' and breaking it down, as far as one can, into its constituent elements. 

Appearance' is difficult to measure as such, but 'colour match', 'surface finish' and 'number of visible scratches' are all capable of being described in a more objective manner. They may even be quantifiable.

The process of disaggregating quality characteristics into their measurable sub-components, however, can result in the characteristics losing some of their meaning.

Customers will react to more factors than these: for example, the shape and character of a product. 

Many of the factors lost by disaggregating 'appearance' into its measurable parts are those which are embedded in the design of the product rather than the way it is produced.

Some of the quality characteristics of a product or service cannot themselves be measured at all.

Variables and attributes
The measures used by operations to describe quality characteristic* are of two types: variables and attributes 

Variable measures are those that can be measured on a continuously variable scale 

Attributes are those which are assessed by judgement and are dichotomous, i.e. have two states
[bookmark: bookmark14]
Step 3 - Set quality standards
When operations managers have identified how any quality characteristic can be measured, they need a quality standard against which it can be checked: otherwise they will not know whether it indicates good or bad performance

While it might seem to be appropriate to have an absolute standard - that is, perfection - and indeed strive for it, to use perfection as an operational standard could be both demoralising and expensive. 

Most manufactured products and delivered services are not 'perfect'


The quality standard is that level of quality which defines the boundary between acceptable and unacceptable. 
Such standards may well be constrained by operational factors such as the state of technology in the factory, and the cost limits of making the product. At the same time, however, they need to be appropriate to the expectations of customers.

[bookmark: bookmark15]Step 4 - Control quality against those standards
After setting up appropriate standards the operation will then need to check that the products or services conform to those standards. 

As far as operations managers are concerned, this involves three decisions:

1. Where in the operation should they check that it is conforming to standards?
2. Should they check every product or service or take a sample?
3. How should the checks be performed?
[bookmark: bookmark16]
Where should the checks take place?
The key task for operations managers is to identify the critical control points at which the service, products or processes need to be checked to ensure that the product or services will conform to specification. 

There are three main places where checks may be carried out: at the start of the process, during the process and after the process.

At the start of the process the incoming transformed resources could be inspected to make sure that they are to the correct specification.

During the process checks may take place at any stage, or indeed all stages, but there are a number of particularly critical points in the process where inspection might be important:

·  before a particularly costly part of the process;
·  before a series of processes during which checking might be difficult;
· immediately after part of the process with a high defective rate or a fail point;
· before a part of the process that might conceal previous defects or problems;
· before a 'point of no return', after which rectification and recovery might be impossible;
· before potential damage or distress might be caused before a change in functional responsibility

Checks may also take place after the process itself to ensure that the product or service conforms to its specification or that customers are satisfied with the service they have received.

Check every product and service or take a sample?
Next decision is how many of the products or services to sample. 

While it might seem ideal to check every single product being produced or every service being delivered, there are many good reasons why this might not be sensible:

· It might be dangerous to inspect the whole item or every constituent part. 

· The checking of every single product or every customer might destroy the product or interfere with the service. 

· Checking every product or service can be both time-consuming and costly.

The use of 100 per cent checking, moreover, does not guarantee that all defects or problems will be identified, for a number of reasons.

· Making the checks may be inherently difficult. 

· Staff may become fatigued over a period of time when inspecting repetitive items where it is easy to make mistakes

· Quality measures may be unclear and staff making the checks may not know precisely what to look for

· Wrong information may be given

[bookmark: bookmark17]Type I and type II errors
Using a sample to make a decision about the quality of products or services, although requiring less time than 100 per cent checking, does have its own inherent problems
Type I errors are those which occur when a decision was made to do something and the situation did not warrant it. 

Type II errors are those which occur when nothing was done, yet a decision to do something should have been taken as the situation did indeed warrant it

[bookmark: bookmark18]How should the checks be performed?
In practice most operations will use some form of sampling to check the quality of their products or services. The decision then is what kind of sample procedure to adopt. 

There are two different methods in common use for checking the quality of a sample product or service so as to make inferences about all the output from an operation. 

Both methods take into account the statistical risks involved in sampling. The first, and by far the best known, is the procedure called statistical process control (SPC). SPC is concerned with sampling the process during the production of the goods or the delivery of service, 

Decisions are made as to whether the process is 'in control', that is, operating as it should be. 

[bookmark: _GoBack]The second method is called acceptance sampling and is more concerned with whether to regard an incoming or outgoing batch of materials or customers as acceptable or not

5




