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Abstract
 Philip Crosby established the widespread ‘Quality Costs’ 
accounting system. It allows management to track the 
prevention, appraisal, internal, and external failure costs of an 
organization. The trend information is invaluable to assure the 
organization’s efforts in its continual improvement and profit 
maximization. Often missing from the endeavor is the related 
prioritization and corrective action model. In addition ‘hidden 
costs’ are often overlooked. A literature search has exposed the 
pros and cons of the existing ‘Quality Cost’ approach.  Based on 
the literature findings, this paper presents elements of a model 
for a more proactive utilization of data and discussion of total 
actual costs. 
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Introduction
 The cost of quality categories (prevention, appraisal, internal 
failure, and external failure) are widely known and generally 
credited to Phillip Crosby (Crosby, 1979, pg 124). The trend 
information is invaluable to assure the organization’s efforts in its 
continual improvement and profit maximization. Unfortunately, 
often missing from the endeavor is the related prioritization 
and corrective action. In the effort to be thorough in capturing 
costs for all of the required categories, the energy can all 
focus on calculating the totals, rather than concentrating on 
corrective action. A literature search exposed the pros and cons 
of the existing ‘Quality Cost’ approach.  Based on the literature 
findings, this paper presents elements of a model for a more 
proactive utilization of the data. Hopefully, the model elements, 
based on literature findings will lead to favorable outcomes for 
‘Quality Costs’ reductions.
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Literature Review
Approaches in the Development of Quality Costs 
 An initial step in quality costs is determining what to 
measure (Jaju & Lakhe, 2009, pg 948). An approach is to 
provide questionnaires to employees in different departments 
to determine their general overview of cost. Employees then 
determine their individual quality costs and how they affect 
their department. Each department is then studied in detail 
to determine all the quality costs within the departments. An 
analysis prioritizes the data. A key tool is the plotting of trends. 
Investment in prevention costs drives down appraisal and failure 
costs. Increasing training and quality programs raises prevention 
costs but results in lower appraisal and failure costs. 
 Ittner (1996) presents the hypothesis that conformance 
expenditures must continue to be increased to achieve ongoing 
reductions in nonconformance costs (Pg. 571). The researcher 
uses a sample survey data analysis, conducted from a selection 
of 49 manufacturing units from 21 companies resulting in a 
foundational understanding of key definitions of quality costs 
and a breakdown of how these definitions and concepts are 
classified.  Two competing models illustrate a hypothesis of 
the contrast between conformance and non-conformance 
expenditures. The hypothesis is as follows: “Conformance 
expenditures must be increasing over time to achieve ongoing 
reductions in nonconformance costs.” versus “Ongoing 
reductions in nonconformance costs can be achieved over 
time, while maintaining or even reducing existing conformance 
expenditure.” The results derived from exploring the hypothesis 
demonstrate that the empirical evidence on the quality cost 
behavior exists in spite of the implicated contradicting allocation 
of resources to quality improvement activities illustrated from 
the traditional models. It becomes a challenge differentiating 
the two competing approaches. Ittner reverts to a more 
liberal proposition whereby firms demonstrate a reduction of 
nonconformance costs while simultaneously maintaining or 
ensuring the reduction of existing conformance expenditures. 
Ittner also looked at the changes over the life of a quality 
program that result in an average reduction in nonconformance 
costs of the plants and a “relatively fixed level of prevention 
expenditures, not the increasing conformance expenditures.” 
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Finally, a plant-specific time series behavior of reported quality 
cost analysis was carried out. The results illustrate a conflicting 
analysis to the hypothesis which portrays an accelerating pattern 
that attains a reduction in conformance costs.
 White (1996) provides a handbook on categorizing 
performance measures and exposes the significance of these 
measures in each category (pg. 48).
               
Four major objectives are outlined:
1. Coordinated literature related to measurement performance 
with respect to manufacturing within the parameters of 
competitive strategy.
2. Construction of a personalized taxonomy relevant to the 
measurement of manufacturing performance.
3.  Use of the taxonomy to classify and categorize each 
performance measure found in a literature survey.
4. The presentation of a common standard structure illustrating 
the mechanism by which strategy-related performance measures 
are chosen. Thereby an accurate measure of manufacturing 
performance is provided in relation to a firm’s competitive 
strategy or to serve as a reliable reference for researchers 
evaluating manufacturing performance, who can then 
incorporate it into their strategic research.

 Additionally, White (1996) summarizes a literature survey that 
took place in 1993, and then elaborates by providing us with a 
guide for selecting measures and in turn develops a classification 
scheme (pg 49). White does this by answering two major 
questions: 
1) What will be measured
2) How will it be measured

 The first question is answered by placing emphasis on 
competitive strategies related to strategic manufacturing.  
 The second question is answered through the assessment of 
four different factors with respect to the required information for 
improving competitive performance. These factors are:
a) “ The possible sources of  data “ (External or Internal)
b) “The type of data collected” - (Subjective or Objective)
c) “The reference base  used and (Benchmark or self-reference)
d) “The collection of measurement” (Location of measurement)                                     
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 White’s research proposed that 125 strategy related 
measures should be categorized according to:
a) Competitive Priority
b) Data source
c) Type of measure
d) Measure reference 
e) Process orientation

The following discoveries were made:
1. Competitive priority of flexibility held the majority number of 
proposed measures in contrast to delivery reliability which has 
the lowest number of proposed measures.
2. Subjective benchmark measures are mostly used in academic 
research as compared to self-referenced ones. The academic 
researchers also aimed at achieving more objective measures 
from external data sources. 
3. Subjective type measures appeared to be the preferred 
choice for most firms as compared to external data sources.

 Practitioners appeared to exclusively depend on process 
outcome measures. White (1996) recommends that consideration 
be given for more process input measures (pg 50). It appears 
that there is a consensus that the measurement of delivery 
reliability performance should be based on “a function of due–
date adherence,” since almost all measures focus on the due 
date in one way or another. However it appears that due to the 
multi-dimensional nature of flexibility and quality performance, a 
consensus has not been found. White hoped that this attempt of 
taxonomy could ‘provide a basis for future work in developing or 
refining performance measures for manufacturing.’
   Improving quality in the service industry is much harder 
than that of production (Radovic & Camilovic, 2012, pg 610). 
The reason it is harder is that it is tough to measure. Not much 
research is performed in quality management in the service 
industry. An important aspect for improving service quality 
is providing an accurate mission and vision. This gives the 
customer a better idea of what to expect.  A hurdle some service 
companies encounter is customer expectations straying away 
from the actual service product. Like the production industry, 
it is important for service companies to find a way to measure 
performance. Focusing on training will improve standardization 
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of service. Standardizing service will help discover flaws or 
defects in your service.

Hidden Costs
 Rodchua (2009) performed a comparative analysis of quality 
costs and organization sizes in the manufacturing environment 
(pg 36). A company’s failure to improve cost of quality is one 
of the many factors that cause it to lose money. The study of 
categorized costs is between both small and large organizations.  
The approach is the prevention, appraisal, and failure (PAF) cost 
model.
 The findings suggested that total quality costs were on an 
average eight to ten percent of manufacturing expenses, or 
up to four percent of sales revenues. The failure costs result in 
the major expenses and ranged from seventy percent to eighty 
percent of total quality costs. The primary problems in quality 
cost program implementation are culturally related in favor 
of correction over prevention, human mistakes, insufficient 
processes, and lack of proper information. ‘A quality cost 
program is an effective tool used to contribute to customer 
satisfaction and profits. Today, more and more enterprises 
- small, medium, and large - are spelling out quality cost 
requirements, from the collection of scrap and rework costs to 
the most sophisticated quality cost program.’ 
 The study attempts to identify problems and solutions that 
quality professionals experience in their quality cost program 
implementation efforts. The findings of this study may further 
help industrial and quality professionals measure the success of 
their quality costs program or assist businesses in setting up a 
system of quality cost implementation.
 Yang’s traditional categories for quality cost (PAF) are broken 
down further to add extra resultant cost and estimated hidden 
cost (2008, pg 180). The main goal is to capture all the quality 
cost data in a company. Most companies believe their quality 
costs to be three to seven percent of sales while in actuality it 
is around thirty percent. This revolves around companies not 
recording all of their quality costs. Some of these hidden costs 
they proposed include loss of reputation costs, and costs of the 
product not meeting the customer expectations. It is suggested 
that these could constitute up to ten percent of actual 
production costs. Some researchers also estimated that the 
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hidden quality costs are more than three times that of the visible 
costs.          
    Through research Mr. Yang constructed a list of hidden costs 
companies incur. One important hidden cost is if a product fails 
and has to be re-worked; those costs are incurred in the internal 
failure category but what about time lost and possible damage 
to other parts? Those are to be considered hidden costs. 
Another example of hidden cost is the cost incurred when there 
is a delay of a new product due to design change.  
 Kendirli and Tuna (2009) note that measurable costs are less 
than actual costs (Kendirli & Tuna, pg 24). They use the iceberg 
representation. It is important that management understands 
the importance of quality costs and makes it a top priority in 
their organization. Top managers need to lead the way and 
teach their middle and lower managers the importance of quality 
management. 
 Furthermore, Revelle (2013) defines the “hidden factory” as 
the portion of personnel, equipment, material and facility that is 
devoted to various non-productive activities, such as rework or 
obsolete storage (pg 50). He estimates that it occupies fifteen 
to forty percent of otherwise productive use. Revelle notes, “Do 
you even know how to obtain the information?” This is a quality 
cost that is “hidden.”

Quality Cost Correlations
 Having a good quality costs system in place helps each 
project group be more effective. (Chopra & Garg, 2011, pg 513). 
The conclusion is that there is a strong negative correlation 
between prevention costs and internal failure costs. They found 
that after a year of implementing a new system, it slowly gets 
worse over the following years, which is a key issue of control. 
A quality team can change an organization’s procedures and 
improve quality but if employees slowly deviate from the process 
things will go back to normal. “On analyzing these quality costs, 
it has been found that there is a strong negative co-relation 
between prevention costs and internal failure costs. This implies 
that we should direct more efforts towards prevention activities 
so as to reduce internal failure costs. However the co-relation 
between prevention costs and external failure costs is less 
negative (Chopra & Garg, 2011, pg 515).”
 Different measuring practices and improvements that can 
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be made are discussed (White, 1996, pg 49). Companies can 
put more of an emphasis on measuring external data sources. 
Measuring this data can be more difficult since you are not 
in control. It is important for companies to work closely with 
their suppliers and their customers. By maintaining a good 
relationship and communication the company is able to design 
quality products that the customers desire. White (1996) also 
believes that the way to measure data needs to shift away 
from current measures and shift toward strategy related 
manufacturing performance (pg 50). 

Proactive Quality Cost Approaches
 The ultimate objective is action and not just data collection. 
There are two interesting hypothesis. The first hypothesis is 
that average quality increases over time. The other is that both 
internal and external failure costs decrease over time. There are 
a lot of other variables. It would be necessary to keep the same 
employees and the exact same process. The assumption is that 
as defects decrease over time so do appraisal costs. Although 
White discusses how costs can decrease over time, it does not 
mention ways of corrective action or other methods of reducing 
costs. Knowing costs decrease over time can be important, 
but there do not seem to be many variables to help improve 
decreasing costs over time.
 Kendirli and Tuna (2009) emphasize the importance of top 
management leading the way for quality management. Although 
logical, it is important that top management is clear and able to 
put reports together that workers will be able to understand. It is 
important to break down quality tasks into projects. By breaking 
up quality into different projects, they are able to look more in-
depth and thus improving quality as a whole. 
 Mandal & Shah (2002) note that in improving quality, it is 
helpful to educate the workforce and cement the ‘do it right 
the first time’ attitude (pg 176). If employees are educated 
and fully trained there is a significant reduction in scrap. Other 
key areas in improving quality costs are in-process rejection of 
scrap. This is important because it keeps external failure costs 
down. If failed products get out to the customers not only is the 
company reputation hit but the company has to pay for replacing 
the product and responding to the customer complaints. 
These costs can be kept down by not allowing flawed parts out 
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the door. Mandal & Shah, (2002) state,  “…quality education 
programs are highly correlated with controlling rework as the 
education helps in changing the attitudes of the employers and 
in creating the concept of ‘do it right the 1st time’ amongst 
employees” (Mandal & Shah, 2002, pg 177).
 Soltani, (2011) explains that as globalization continues to 
grow, interlinking supply chain and quality management is key 
(pg 278). While the supply chains are analyzed, it is important 
for quality to remain the top priority. This study also looked at 
the culture of the organizations. Soltani, (2011) found it to be 
a big factor as one company played the blame game. Instead 
of blaming themselves or the process they put blame in the 
workers. While the workers are not solely responsible they 
must be held accountable for their work. A key factor is the 
building up of supplier relations and working together to drive 
down costs while improving quality. One benefit of a strong 
relationship is the sharing of information, which is important for 
measuring quality. 
 In addition, Al-Khawaldeh (2007) asked companies about 
the culture and how they manage their quality (Al-Khawaldeh 
& Sloan, pg 325). One question was, “[do] individuals and 
groups use the organization’s strategy and objectives to focus 
and prioritize their improvement activities?” The answer to 
this question received 54 disagrees and 14 strongly disagrees 
compared to 20 agrees and 10 strongly agree (Al-Khawaldeh 
& Sloan, 2007,pg 326). If employees do not follow procedures 
it makes improvement nearly impossible. When discussing 
improvement activities, companies said the two biggest 
challenges they faced were not having enough time and not 
having a supportive culture. 
 The supply chain focuses on supplier assessment, strategic 
long-term relationships, and logistics integration that correlate 
with quality, delivery, flexibility and cost (Prajogo & Chowdhury, 
2012, pg 125). Supplier assessment is positively related to the 
firm’s quality performance. The key finding is the importance 
of sharing data back and forth with the suppliers. By improving 
communication up and down the supply chain, there is an 
increase in the quality of the product.
 Khasawneh, AL-Hashem, and Al-Zoubi (2012) noted that 
it is our responsibility in the United States and other more 
developed nations to teach less developed countries about 
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quality management and the importance of measuring quality 
(Khasawneh & AL-Hashem & Al-Zoubi, pg 19). They created 
a list of recommendations that include: “Increase employees’ 
participation and empowerment for preparing plans to develop 
quality requirements,” “Increase interest and attention by 
enterprises towards making clear plans about quality with 
specific goals set by management,” “Establishment should 
show more interest towards developing annual training plans to 
develop employees’ skills and abilities,” and “Increase interest 
and attention by enterprises to use scientific styles and tools for 
improving quality.” It would be easy for Americans (or any other 
more developed country) to look at this list and say “we’ve been 
doing that for years”, but it is important to be reminded of the 
basics. The authors note that too many companies implement 
these ideas yet they end up either getting lost or taking a back 
seat to something else.
 Aziz & Taleghani & Esmaielpoor discussed the role of quality 
costing in total quality management, reaching the following 
conclusions: The analytical tools, ANOVA, and Duncan Tests, 
identified a major disparity between the optimum execution of 
Total Quality Management (TQM) and the quality costing system, 
a contrast between low, medium, and high levels of specifying 
the quality costing system in optimum execution of TQM and the 
greater impact of increased levels of quality (pg 23). Quality and 
costs are compliments of each other and the quality cost system 
demonstrates their relevance in an organization, by facilitating 
informed managerial decisions and controls. Finally, as the effect 
of quality costing system on the optimum execution of TQM is 
determined in accordance with each of the PAF model variables, 
the results show that higher levels of specifying each one of the 
said components would result in an improved implementation of 
TQM.

Industries that use the quality cost approach (however, the same 
approach is effective in the service industry)

 Jaju & Lakhe (2009), tracing quality cost in a luggage 
manufacturing industry, focuses on discovering the most 
effective and efficient means of applying quality cost in a 
luggage manufacturing industry (pg 952).  The main vehicle for 
deriving information about quality cost in the luggage industry 
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is departmental interviews and questionnaires as well as quality 
cost checklists, which include a list of cost elements.
 More so, Munro (2003) illustrates the major challenge 
for managers in the automobile business correlating and 
understanding the application of quality cost concepts to their 
daily operations, their inability to learn from past mistakes on 
the instability of the automobile industry (pg 51). The author 
highlights the distinctive communication problem between 
management and the original equipment manufacturer (OEMs). 
He addresses the history of the automobile industry to emphasis 
the need to draw lessons from past mistakes. He further 
elaborates on the status-quo dilemma between ISO 9001:2008 
and ISO/TS16949 and the need for ‘…the five US based 
manuals used to supplement QS-9000:2008 and ISO/TS 16949’ 
to be understood by registration auditors and suppliers. Other 
setbacks that hinder the application of quality costs include 
endless debates on definitions of the words ‘continual’ and 
continuous improvements.’
 Munro concludes with recommendations citing examples 
of how Peter Drucker and Peter Senge have attempted to work 
with managers in various organizations. He points out that the 
Wall Street marketing scheme does not encourage employees to 
give managers the right information to make informed decisions 
and better corrections on their mistakes. He recommends that 
the industry act independently regardless of criticism from the 
outside business world.
 Mandal & Shah’s (2002) analysis of quality costs in Australian 
manufacturing firms (pg 179) adds to the justification of sound 
analysis. Statistical analysis is used by the researcher to address 
major quality data cost reports used by Australian manufacturing 
firms that result in the formulation of improved quality strategies. 
It is obvious from the article that the application or inclusion 
of quality cost analysis is highly neglected by many firms. This 
analysis is conducted through a questionnaire survey that 
seeks to marry the application of Total Quality Management 
cost concepts and operations in quality cost management. 
The researcher notes that there are no precise methods for 
prevention, internal appraisal and external failure cost elements. 
Measurements for total quality cost exist; such as percentage of 
sales turnover, total material costs, total manufacturing costs and 
labour costs. Frequency distribution, cross-tabulation, chi-square 
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test and discriminant analysis are the major analytical instruments 
used to analyze the cost. He illustrates that the Australian firm 
responds positively to its customers’ feedback needs in respect 
to product requirements via its own technical tools and controls 
of quality cost. This forms a solid foundation for the reduction 
of customer complaints. The results of the discriminant analysis 
illustrate that quality education is more effective in controlling 
total rework/scrap and customer complaints compared with any 
other strategies. This finding allows a manufacturer to increase 
its rate of learning and thereby lower its quality assurance costs 
below its previous level.

Analysis
 Several lessons about quality costs were uncovered and in 
the literature searched and categorized as:

Data Collection Methodology
1. Quality cost were discovered via enterprise wide department 
questionnaires (Jaju & Lakhe, 2009, pg 950)
2. A strong supplier/customer relationship includes the sharing 
of information which is important for measuring quality. As 
globalization continues to grow, interlinking supply chain and 
quality management is key.  (Soltani, 2011,pg 281)
3. The main vehicle for deriving information about quality cost 
is departmental interviews and questionnaires as well as quality 
cost checklists which included a list of cost elements (Jaju & 
Lakhe, 2009,pg 948)
4. Marketing schemes do not encourage employees to give 
managers the right information to make informed decisions and 
better corrections on their mistakes. (Munro, 2003,pg 51)

Hidden Costs Difficulties
5. The “hidden factory” is the portion of a personnel, 
equipment, material and facility that is devoted to various non-
productive activities, such as rework or obsolete storage. It 
comprises fifteen to forty percent of otherwise productive use.  
We do not even know how to obtain the information. This a 
quality cost that is “hidden.”
(Revelle, 2013,pg 50)
6. Total quality costs are on an average eight to ten percent of 
manufacturing expenses, or two point six to four percent of sales 
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revenues. The failure costs are the major expenses and ranged 
from seventy percent to eighty percent of total quality costs. 
(Rodchua, 2009,pg 37)
7. After one year after a new system is implemented, it slowly 
gets worse, a key issue of control (Chopra & Garg, 2011,pg 512)
8. Most companies believe their quality costs are three to seven 
percent of sales while in actuality they are around thirty percent 
due to not recording all of the costs. Some of the hidden 
costs are loss of reputation costs, and costs of the product not 
meeting the customer expectations. This could constitute up to 
ten percent of actual production costs.  (Yang, 2008,pg 180)
9. Companies must put more of an emphasis on measuring 
external data sources. Measuring data can be more difficult 
since you aren’t in control. It is important for companies to work 
closely with their suppliers and their customers (White, 1996,pg 
59)
10. Measurable costs are less than actual costs--they are the 
iceberg representation (Foster & Wallin & Ogden, 2011, pg 2289) 

Investment Costs 
11. Learning is a function of proactive investments in quality 
improvement, autonomous learning-by-doing, and is 
more effective than simple proactive investment in quality 
improvement. (Ittner & Nagar &  Rajan, 2001, pg 119)
12. Quality education programs are highly correlated with 
controlling rework as education helps in changing the attitudes 
of the employers and in creating the concept of `do it right the 
first time’ amongst employees. (Mandal & Shah, 2002,pg 178)
13. Relative to improvement activities companies said the two 
biggest challenges they faced was not having enough time 
and their culture not being supportive (Al-Khawaldeh & Sloan, 
2007,pg 325)
14. Exhibit more interest towards developing annual training 
plans to develop employees’ skills and abilities. Increase interest 
and attention by enterprises use of  scientific styles and tools for 
improving quality (Khasawneh & AL-Hashem & Al-Zoubi, 2012,pg 
5)
15. Quality education is more effective in controlling total 
rework/scrap and customer complaints compared with any other 
strategies. (Mandal & Shah, 2002,pg 180)
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Focus
16. Enterprises demonstrate a reduction of nonconformance 
costs while simultaneously  maintaining or ensuring the 
reduction of existing conformance expenditures (Ittner, 1996, pg 
565)
17. Both academic and corporate researchers appear to 
exclusively depend on process outcome measures for classifying 
quality costs. (White, 1996,pg 58)
18. The effect of quality costing systems on the optimum 
execution of TQM was determined, in accordance with each of 
the PAF model variables. The results showed that higher levels 
of specifying each one of the said components would result 
in an improved implementation of TQM. (Aziz & Taleghani & 
Esmaielpoor, 2010,pg 21)
19. Improving quality in the service industry is much harder 
than that of production--the reason is it harder to measure. 
Standardizing service will help discover flaws or defects in your 
service.  (Radovic & Camilovic, 2012,pg 610)

Information Dissemination
20. By improving information and, quality up and down the 
supply chain, there is an increase in the quality of your product. 
(Prajogo & Chowdhury, 2012,pg 127)
21. It is important that top management is able to put reports 
together that workers will be able to understand. Quality tasks 
must be delegated to projects. (Kendirli & Tuna, 2009, pg 29)
22. A company’s failure to improve cost of quality is one of the 
many factors that cause it to lose money (Rodchua, 2009,pg36)

Discussion
 Literature reviews are invaluable in gathering the industry’s 
experience about quality costs.
 Based on the principle that experiential information is good, 
however, but action is better, the following considerations are 
proposed as additions to the current models:
 The Crosby four cost model is valuable, but may be 
upgraded for on-going performance improvement for the 
following reasons:
1. Pareto analysis of each of the four categories is generally 
lacking
2. Project assignments must be generated for near term and 
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long term follow-up
3. There is generally a lack of information generation with 
suppliers and customers
4. Hidden cost estimates are required to express the true 
quality failure percentage as a function of sales.
These four elements may be modeled for an action oriented 
approach. 

Conclusion
 Literature searches provide valuable information on the 
state of the art and are a form of benchmarking for a firm’s TQM 
continual improvement efforts.
 The culture of quality improvement is not always rapid and 
the discussion points above cannot be all accomplished at once. 
Each management team must decide their strategic approach to 
achieve the ultimate quality advantages.
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