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Quality Costs & Index Measurement
(PO PERCH 1 VYR-XYE 3 W-1.3

This paragraph will be addressed in terms of the concept of quality costs, their classification, and
indicators for measuring them, and then some of the methods used to analyze these costs will
be touched upon, as follows:
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Concept of Quality Costs
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The concept of Quality Costs appeared during the 1950s, after the American quality expert
(Feigenbaum) was the first to use the term Quality Costs, specifically in 1956, and he pointed out
that it is “the cost of finding, identifying and controlling quality, and evaluation and feedback to
conform to quality, reliability, and safety requirements, as well as About the costs of failure to
achieve requirements within the organization and among consumers, and there is no agreement
among quality pioneers about their classification, but what is more acceptable is the approach
that divides the costs of quality into four categories.
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Quality Costs Classification
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Both De Toro (1987) and Figenbaum (1991) and Evans (1997) identified These categories are as

follows: -
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1. Prevention Cost
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These are the expenses that the organization spends on the efforts made for the purpose of
controlling quality and continuous improvement expenses, and the expenses of reviewing the
specifications of new goods in the market. Their purpose is to complete the work correctly from
the beginning, and to prevent errors from occurring and spreading in the production process,
and they include:
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Quality Planning Cost: These are the costs related to developing and implementing quality
programs in the organization.
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Product Design Cost: These are the expenses that are spent for the purpose of achieving good
and free from defects and determining the characteristics of the quality control process.
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c. Process Cost: These are the costs spent on operations that aim to make production activities
conform to pre-determined quality specifications.
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d. Training Cost: This is the cost of developing employees and preparing training programs for
them in the organization with the aim of spreading and deepening awareness in the field of
quality.
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e. Information Cost: which is the cost of data related to quality, maintaining it and constantly

updating it, for the purpose of subsequently using it in the field of developing and analyzing
quality performance reports.
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+ that the total costs of quality decrease with the passage of time, except for the costs of
prevention, which increase and constitute an important proportion of the total costs of
quality.
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2. Appraisal Costs
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It is the total expenses that the organization spends in order to determine the level of quality
provided by its production and operation system, and includes expenses for measuring parts and
materials and testing them in private laboratories, and providing those laboratories with the
necessary tools and equipment and using methods to control the process and receiving the test
results.
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Quality reports to officials include the following:
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a. Inspection Testing Cost: These are the costs related to the inspection, inspection, and testing
of new materials and parts coming from the supplier, for the product under manufacture
between production operations, and for the finished, finished product.
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b. Test Equipment Costs: These are the costs related to purchasing, installing, using, and
maintaining equipment and devices used in inspection and testing operations, and verifying
specifications.
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c. Operator Costs: These are the costs of the procedures undertaken by the organization in

order to verify the effectiveness of its quality program, such as the cost of the time it takes
employees to collect quality data.
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¢ that the costs of repair decrease naturally over time due to the decrease in the number of
defective units through prevention activities.
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3. Internal Failure Costs
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It is the total cost associated with production waste and its disposal, repairing defective products
before they are sent to the market, stopping machines, and losing production in lost periods,
because they represent weak points.
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The organization is trying to eliminate them in order to continue competing and remaining in the

business environment. The organization's primary goal is to provide a high-quality product at the
lowest cost that meets the customer's needs. These costs include the following:
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a. Scrap Costs. which are the total costs of defective products that cannot be repaired and
include the costs of materials, labor, and indirect costs.
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b. Rework Costs: These are the costs of processing defective products that can be repaired and
their defects removed in order to make them conform to the desired quality specifications.
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c. Process Failure Costs: These are the costs that arise from identifying the causes of failure that
lead to the production of poor or low quality products.
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d. The cost of stopping the production process: Productivity Process Downtime These are the
costs of interrupting the manufacturing process due to repairing or adjusting production
equipment, changing or training the operator, or replacing materials that cause poor quality
to appear.
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e. Price Down grading Costs: These are the expenses that arise from selling defective, damaged,
or low-quality products at a price lower than the selling price of the same or similar type.
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¢ that the costs of internal failure with the implementation of quality control systems result
from agreement on prevention costs, and this is one of the reasons for reducing these costs
over time and increasing prevention costs.
Gl U 1dng LB IS e G e guilh B ganl ddlpe dolail s po MW Jaddl GG of <
B gll CAJS Bobyg gl yg a0 I 04D ks
4. External Failure Costs
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These are the costs resulting from shipping a poor-quality product to the market, such as the cost
of consumer dissatisfaction. The process of identifying and calculating the costs of external failure
is a difficult process, because they are linked to both the organization and the consumer.
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This is what makes it different from the costs of internal failure that are related to the
organization only, but this process is important for the organization, because it clarifies the
relationship between the quality achieved in its products and the customer satisfaction that all
organizations seek to gain in order to prosper and maximize profits, and these costs include the
following:
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a. Customer Compliant Costs: These are the costs resulting from the organization’s appropriate
response to customer complaints, which. It is related to returned products, order
cancellations, and consumer compensation.
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b. Product return costs: These are the costs of repairing or replacing poor products returned by
the customer and the cost of inspecting the returned product again.
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c. Product Liability Costs: which are the costs of legal activities undertaken by the organization
in order to settle with consumers.
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d. Lost Sales costs: which are the costs of the customer’s reluctance to buy the organization’s

products as a result of his conviction that this organization provides low-quality products and
resorting to other organizations.
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Thatis, lost sales — planned sales = actual sales
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+* the costs of external failure decrease with the passage of time and the development of
systems Quality in the organization.
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Indicators for measuring quality costs
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Total Quality Management usually needs reports on the costs of quality achieved in a way that
facilitates full awareness of quality matters and issues. The Index Number Methods are among
the most common methods in use.
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What is meant by the quality indicator is the relative relationship according to which the relevant
quality costs are measured on value bases, and it was defined by Russell & Taylor (1998) as
follows:
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1. Labor Index
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It means the relative relationship between the cost of quality and the total direct labor hours,
as follows:
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total quality costs

Labor cost index =
direct labor hours
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2. Cost Index
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It is the relative relationship between the cost of quality and the cost of production and both
direct and indirect costs.
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total quality costs

uality cost index = — — -
¢ 4 (direct indirect) manufacturing costs
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3. Sales Index
Olagall 450
It is the relative relationship between the cost of quality and the total sales value.
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total quality costs

Sales cost index =
Total sales
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4. Production Cost Index
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It is the relative relationship (percentage) between the cost of quality and the quantity of
production.
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total quality costs

Production cost index = — - -
final production quantity
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The above indicators are used for the purpose of comparing quality levels from one period to
another or between the organization’s departments and functions. They also help to know the
amount of costs associated with achieving any level of quality. A decrease in these percentages
indicates the positive relationship between improving quality and the costs that result from
this improvement. The increase in these percentages indicates a negative relationship between
them. (Evans) points out that the quality cost index per dinar of sales is the most widespread,
and (Juran) used this index to measure the level of quality, where the ratio of the cost of defective
products to the value of sales is extracted and this ratio is subtracted from (1) an integer, as
follows:
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) in dinars, annual defective units cost
Quality level = 1 — — X 100%
in dinars, annual sales value
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Styles Used in Quality Cost Analysis
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The following methods can be used for the purpose of presenting and analyzing the quality costs
of any industrial or service organization:
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1. Analysis Direction Times
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After this method is one of the simple and commonly used forms in the field of quality in general
and in presenting and analyzing quality costs in particular, for the purpose of using it, data related
to these costs must be available for a past period of time, and this method can clarify to the
organized administration the times when these costs rise abnormally and then Motivating
management for the purpose of investigating the reasons for this increase and overcoming it in
the future if this increase is not in the interest of the organization.
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2. Pie Diagram
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Pie charts are one of the statistical methods commonly used in the field of production and
operations management. The first person to use them in the field of total quality management
was Kaoru Ishikawa in 1976. They were used for the purpose of identifying the components of
any specific activity and determining the relative importance of each of them for analysis,
comparison and development. The idea of Pi charts is based on the basis that an activity or
work can be represented in a circular form with measurements (360) and that the components
of this activity or work are the ones that collectively constitute the measurement of that circle,
and each component or part of it is determined according to the circular measurement and
according to the following equation:
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Amount of a component(in degrees)= Percentage of that component out of the total work or activity x 360°
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3. Measuring Quality Performance
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Data on products and processes are at the disposal of senior management and middle
management, but senior management managers need a lot of information, and this information
must indicate the effectiveness of the system as a whole, and therefore the responsibility for
creating new factors for the organization’s success falls on management, which is, A subsequent
step in the performance measurement process.
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The analysis and use of quality and performance data need to be collected into metrics that are
useful and enable senior management to understand and apply them in strategic planning. The
goal of these metrics is to clarify in a practical manner the costs of the production process or the
direct cost of production, as these metrics provide accounting with an Activity Based input.
Canting (ABC) is new, such as calculating costs based on activity. It provides the opportunity to
obtain information directly and on time through maps and bulletins located in work areas, as
follows: -
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Statistical process control charts (X-chart, R-chart).
. Timely feedback on consumer satisfaction Specifically inventory level.
Actual hours and specific work tasks.
. Times of collection rates.
Rejected, waste rate (scrap).
Production rates and adherence to scheduling.
Constant absenteeism/work turnover.
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Since quality management is the responsibility of all members of the organization, therefore,
measuring the level of operations will reinforce this concept, and measuring performance is an
important element in order to determine the level of employees’ contribution and progress in
the work teams or in the department’s management, as periodic performance reports are
presented specifically to the organization’s senior management. Strategic efficiency can be
evaluated through these reports, after which the continuous improvement cycle begins. The
performance measures used are the following:
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) rework quantity
Rework ratio = - — X 100
total production quantity
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waste quantity
Percentage of waste (scrap) = , — X% 10
total production quantity
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Budget spending ratio = planned cost of work x 100
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Cost of Quality (COQ)

Cost of Conformance Cost of Non-Conformance
(COC) ( CONC)

Prevention Appraisal Internal External
Cost Cost Failures Cost Failures Cost
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