
Quality Cost 

Introduction 

Quality has an impact on the costs of products 
and services. The cost of poor quality is the 
annual monetary loss of products and 
processes that are not achieving their quality 
objective. 

 



: ) 2001According to Gryna ( 

the concept of quality costs emerged during the 1950s, and 
different people assigned different meaning to the term.  

Some people equated quality costs with the costs of attaining 
quality; some people equated the term with the extra costs 
incurred because of poor quality.  

The cost of poor quality is the annual monetary loss of products 
and processes that are not achieving their quality objectives. 

 The main components of the cost of low quality are: 

1-Cost of nonconformities. 

2-Cost of inefficient processes. 

3-Cost of loss opportunities of sales revenue.  

 

 



Juran and Godfrey (1999) : 

 

The term quality costs has different meanings to 
different people. 

• Some equate quality costs with the cost of poor quality 
(mainly the costs of finding and correcting defective 
work); 

•Others equate the term with the costs to attain quality. 



Categories of Costs 

Costs of poor quality are the costs associated 
with providing poor-quality products or services.  

 

These are costs that would not be incurred if 
things were done right from the start time and 
at every stage there after in order to achieve the 
quality objective.  

 

 



There are four categories of costs: 

 .Internal failure costs1 

The costs associated with defects found before the 
customer receives the product or service.  

It consists of cost of failure to meet customer 
satisfaction and needs and cost of inefficient processes. 

.External failure costs2 

The costs associated with defects found after the 
customer receives the product or service. Also includes 
lost opportunity for sales revenue. 



 .Appraisal costs3 

The costs incurred to determine the degree of 
conformance to quality requirements. 

 

 .Prevention costs4 

The costs incurred to keep failure and appraisal 
costs to minimum. 

 

 



Thomas Pyzdek (1999) has detailed these costs 
as follows: 

 .Prevention costs1 

Costs incurred to prevent the occurrence of 
nonconformance's in the future.    Examples of 

prevention costs include 

-Quality planning 

-Process control planning 

-Design review 

-Quality training 

-Gage design 

 

 



costs.Appraisal 2 

Costs incurred in measuring and controlling concurrent 
production to assure conformance to requirements. 

Examples of :appraisal costs are 

-Receiving inspection 

-Laboratory acceptance testing 

-In-process inspection 

-Outside endorsements (e.g., UL approval) 

-Calibration 

-Inspection and test equipment 

-Field testing 



.Internal failure costs3 

Costs generated before a product is shipped as a result 
of nonconformance to equipment. Examples of internal 
failure costs include 

-Scrap 

-Rework 

-Process troubleshooting 

-Vendor-caused scrap or work 

-Material review board activity 

-Re- inspection or retest 

-Downgrading 

 



.External failure costs4 

Costs generated after a product is shipped as a result of 
nonconformance to requirement. Examples of external 
failure costs include: 

-Processing of customer complaints 

-Service 

-Unplanned field repair 

-Recalls 

-Processing of returned materials 

-Warranty  

 



These cost categories allow the use of quality cost data 
for a variety of purposes.  

Quality costs can be used for measurement of progress, 
for analyzing the problem, or for budgeting.  

By analyzing the relative size of the cost categories, the 
company can determine if its resources are properly 

.allocated  

CII product no. EM-4A (1994) states that “the cost of 
quality is the penalty paid for an imperfect world. It is 
the costs of all the extra work we do beyond merely 
doing a task correctly the first time to meet the 
requirements and expectations. The simple formula for 
defining the cost of quality is 

 



Cost of Quality = Cost of Prevention and Appraisal + 
Cost of Deviation Correction 

It has further elaborated the components of costs of 
quality as follows: 

appraisalPrevention and  

All measures taken to assure that requirements are 
meet, such as quality control systems, inspection, work 
checking, design review, constructability or 
maintainability review, shop inspection, and auditing. 

correctionDeviation  

Work done more than once because it did not meet 
requirements the first time. 

 







Reasons for Poor Quality 

 

According to the survey carried out by CII, the primary 
reasons for poor quality are mainly due to poor 
management and are illustrated in Figure3.2.Per 
Ireland (1991), cost of quality is the total price of all 
efforts to achieve product or service quality. 

This includes all work to build a product or service that 
conforms to the requirements as well as work resulting 
from nonconformance to the requirements.  

The general areas of costs for a quality system are 
illustrated in Table3.2. 

 







Figure3.3 shows the expected results of the total quality 
management system on quality cost.  

It shows that by increasing prevention costs, that is, doing 
things that will prevent problems, reduces the cost of 
appraisal and failure and gain a net cost benefit to the 
organization.  

CII has made the following recommendations to reduce the 
rework: 

1.Reduce the number of design changes 

2.Implement a quality management program 

3.Adopt the standard set of quality related terminology 

4.Develop and implement system to establish a database 

5.Implement a QPMS 

 





 “quality does not cost—it pays”. 

 

Figure3.4 summarizes the quality-related costs 
expressed as a percentage of total construction costs.  

Through the implementation of a proactive quality 
system that costs about 1% of the project value (the 
prevention cost), the expenditure as a result of repair, 
and so forth (failure cost) drops from 10% to 2% 
representing a saving of 7%. 

These categories of costs may represent an increase of 
cost in one area and a reduction of cost in another. 

 





Quality Cost in Construction 

 Quality of construction is  

1.Scope of work 

2.Time 

3.Budget 

Cost of quality refers to the total cost incurred during 
the entire life cycle of construction project in 
preventing nonconformance to owner requirements 
(defined scope). 

 



• There are certain hidden costs that may not 
directly affect the overall cost of the project; 
however, it may cost the consultant/designer 
to complete the design within the stipulated 
schedule to meet owner requirements and 
conformance to all the regulatory 
codes/standards, and for the contractor to 
construct the project within the stipulated 
schedule meeting all the contract 
requirements.  

 



Rejection/non approval of executed/installed works by 
the supervisor due to noncompliance with 
specifications will cause the contractor loss in terms of 

-material 

-Manpower 

-Time 

This may disturb the contractor’s work schedule and 
affect execution of other activities. The contractor has 
to emphasize the “Zero Defect” policy, particularly for 
concrete works. To avoid rejection of works, the 
contractor has to take the following measures: 

 



1.Execution of works per approved shop drawings using 
approved material 

2.Following approved method of statement or 
manufacturer’s recommended method of installation 

3.Conduct continuous inspection during 
construction/installation process 

4.Employ properly trained workforce 

5.Maintain good workmanship 

6.Identify and correct deficiencies before submitting 
the .checklist for inspection and approval of work 

7.Coordinate requirements of other trades, for 
example, if any opening is required in the concrete 
beam for crossing of services pipe. 

 



Timely completion of a project is one of the objectives 
to be achieved. To avoid delay proper planning and 
scheduling of construction activities are necessary. 
Since construction projects have the involvement of 
many participants, it is essential that the requirements 
of all the participants are fully coordinated. This will 
ensure execution of activities as planned resulting in 
timely completion of the project . Normally, the 
construction budget is fixed at the inception of the 
project, therefore it is necessary to avoid variations 
during the construction process  

as it may take time to get approval of an additional 
budget resulting in time extension to the project.  



Quality costs related to construction projects can be  

:summarized as follows 

Internal Failure Costs 

• Rework 

• Rectification 

• Rejection of checklist 

• Corrective action 

External Failure Costs 

• Breakdown of installed system  

• Repairs  

• Maintenance 

• Warranty 

 



Appraisal Costs 

• Design review/preparation of shop drawings 

• Preparation of composite/coordination drawings 

• On-site material inspection/test 

• Off-site material inspection/test 

• Pre-checklist inspection 

Prevention Costs 

• Preventive action 

• Training 

• Work procedures 

•Method statement 

• Calibration of instruments/equipment 

 



 

Quality costs during the design phases are different 
from those of the construction phase. Costs of quality 
during design phases are mainly to ensure 
development of project design and documents to 
ensure conformance to the client’s requirements/TOR 
(Terms of Reference)/Matrix of Owner’s Requirements.  

 

Quality costs related to design development/contract 
documents of construction projects can be summarized 

:as follows 



Internal Failure Costs 

• Redesign/redraw to meet requirements of other 
trades 

• Redesign/redraw to meet fully coordinated design 

• Rewrite specifications/documents to meet 
.requirements of all other trades 

 



External Failure Costs 

• Incorporate design review comments by 
client/project manager 

• Incorporate specifications/documents review 
comments byclient /project manager  

• Incorporate comments by regulatory authority(ies) 

• Resolve RFI (Request for Information) during 
construction 

 

 



Appraisal Costs 
• Review of design drawings 

• Review of specifications 

• Review of contract documents to ensure meeting 
owner’s needs,  

• quality standards, constructability, and functionality 
.Review for regulatory requirements, codes 

 



Prevention Costs 

• Conduct technical meetings for proper coordination 

• Follow quality system 

• Meeting submission schedule 

• Training of project team members 

• Update of software used for design 

 





Quality Performance Management System (QPMS) 
 

  It is a management tool developed by 
Construction Industry Institute ( CII ) to give 
management the information necessary to 
identify quality improvement opportunities.  

 

 It is one of the tools available for a TQM 
project and is a good implementation tool for a 
project to utilize in a TQM environment. 



Construction industry institute ( CII ) 
 

It was established in 1983 to improve one 
of the world largest industries, to 
creating research based knowledge that 
measurable improves delivery of capital 
facilities. 



 QPMS focuses on reducing the cost of quality 
in four ways 

1. It provides a process that facilitates awareness 
of individual and group quality performance 
(how well we do things right) by measuring 
these costs in dollars.   

2. It arms managers with information on quality 
costs and activities that enable proactive 
decisions affecting quality outcome. 

3. It provides a database for estimating quality 
performance on future projects. 

 

 

 



4. If and when widely accepted, the data should 
provide benchmarking (Benchmarking is a point  

   of reference by which the performance is judged or 
measured.) 

  According to CII, the QPMS has been developed 
as a management tool to meet the following 
criteria. It must 

1. Be capable of tracking quality-related costs are 
involved in the design and construction of 
engineered projects and answer the following 
four questions: 

 

 

 



- What quality management activities and 
deviation costs are involved? 

- When were the quality management activities 
and deviation costs incurred? 

- Why did the deviations occur (i.e., their root 
causes)? 

- How did the rework relate to the quality 
management? 



2. Provide valuable cost-of-quality information to 
establish baseline and identify opportunities for 
improvement, without providing either too much 
or too little detail. 

3. Be adaptable to various types and aspects of 
design and construction projects. 

4. Be easily implementable by owners ,designers, 
and contractors. 

5. Be cost effective. 

6.Be compatible with existing cost systems used by 
management 



Systems Engineering 
 Introduction:  
- Systems appeared first in natural forms and 
subsequently with the appearance of human 
beings. Systems were created based on 
components, attributes, and relationships. 
-Systems engineering and analysis, when coupled 
with new emerging technologies, reveal 
unexpected opportunities for bringing new 
improved systems and products into being that 
will be more competitive in the world economy.  
- These technologies and processes can be applied 
to construction projects. 



The systems engineering approach  

to construction projects help us understand the 
entire process of project management in order 
to manage its activities at different levels of 
various phases to achieve economical and 
competitive results. 

- Experience in recent decades indicates that 
properly coordinated functioning human-made 
systems will result in a minimum of undesirable 
side effects through the application of this 
integrated, life-cycle oriented “systems” 
approach. 



 

-  The systems approach  

- is a technique, which represents a broad-
based systematic approach to problems that 
may be interdisciplinary. 

- The systems approach stresses the need for 
the engineer to look for all the relevant 
factors, influences, and components of the 
environment that surround the problem. 



 System Definition: 
 

 There are many definitions of system: 
 

• it “a group or combination of interrelated,  
independent or interacting elements forming a 
collective entity. 
 

• A system is an assembly of components or 
elements having a functional relationship to 
achieve a common objective for useful purpose. 



A system is composed of components, 
attributes, and relationships.  

These are described as follows: 
 

 

- Components are the operating parts of the 
system consisting of input, process, and output. 
Each system component may assume a variety 
of values to describe a system state. 



 

-Attributes are the properties manifestations of 
the components of a system. These attributes 
characterize the system. 

 

- Relationships are the links between 
components and attributes. 



   NOTES :  
 

-The properties and behavior of each component of 
the set have an effect on the properties and 
behavior of the set as a whole and depend on the 
properties and behavior of at least one other 
component on the list. 
 

- Not every set of items, facts, methods, or 
procedures is a system. To qualify the system, it 
should have a functional relationship, interaction 
between many components and useful purpose. 



 

 

-A basic behavioral concept of a system is that it 
is a device ,which accepts one or more inputs 
and generates from them one or more outputs. 
 

- This simple behavioral approach to systems is 
generally known as the Black Box. The Black Box 
system establishes the functional relationship 
between system inputs and outputs. 

 



 

 

Material, energy, and/or information that pass 
through the boundaries are called “inputs” to 
the system. In reverse, material, energy, and/or 
information that pass from the system to the 
environment is called output. 



 Systems Engineering  
INCOSE (International Council on Systems Engineering) 

defines systems engineering as follows: 
 

An interdisciplinary approach and means to 
translating customer needs into the definition of 
a system, to enable the realization of successful 
system.  

 It focuses on defining customer needs and required 
functionality early in the development cycle, 
documenting requirements , and system validation 
while considering the complete problem. 



 

•Operations 

• Test 

• Cost and schedule 

• Disposal 

• Performance 

• Manufacturing 

• Training and support 

 



 

-Systems Engineering integrates all the disciples 
and specialty groups into a team effort forming a 
structural development process that proceeds 
from concept to production to operation. 
 

-Systems Engineering considers both the business 
and the technical needs of all customers with the 
goal of providing a product that meets the user 
needs. 

- Systems engineering applies over the entire life 
cycle, from concept development to final disposal. 

 



The system life cycle process is illustrated in Figure and 
is fundamental to the application of system 
engineering. 

The program phases are classified as acquisition and 
utilization to recognize procedure and customer activities. 



In general, engineering has focused mainly on 
product performance as the main objective 
rather than on development of overall system of 
which the product is a part. 
 

Application of a systems engineering process 
leads to reduction in the cost of design 
development, production/construction, and 
hence results in reduction in life cycle cost of the 
product, thus, the product becomes more 
competitive and economical. 



Application areas of systems engineering are 
illustrated in Figure 


