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Any production or service release for 
a business is graded on the report 
card based on the returns that it 
generates. It has always been about 
the surplus sales versus the cost of 
quality (COQ) of the service and any 
business which has made unique 
strategies that churn out efficient yet 
minimal COQs ends up with higher 
growth, better profits and revenue, 
notable clients, a strong reputation 
and on a higher step on the ladder 
when compared to its competition.

Cost of Quality or COQ is the primary notable 
factor which drives each and every positive 
headline for the company. The quality of a 
product or service is confirmed by several 
phases of cross functional testing as software 
or products’ efficiency and performance is 
determined through its defect rate, multiple 
load capabilities, functionalities, speed, 
throughput and several other parameters. 
It’s highly important for business leaders to 
dissect cost of quality into several components, 
understand each components weightage on 
the overall quality of the product and prepare 
the report card on cost of quality accordingly. 

1. INTRODUCTION
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Cost of Quality is associated with the costs that 
are incurred by the organisation to produce 
quality products and services or can also be 
described as the costs incurred by the company 
to prevent failures from arising in the product 
or service. Cost of Quality, however includes a 
broad range of parameters and is broken down 
into positive quality costs or COGQ (Cost of Good 
Quality) and negative quality costs or COPQ (Cost 
of Poor Quality). 

Costs due to internal failures arise when defects 
and issues are observed in the production phase 
of the software life cycle, right before the release.  
These issues can be mainly attributed to the fact 
that many organisations start their testing process 
after their development and coding stages. 
Hence, most of the defects which generally 
arise in the rudimentary stages of the SDLC go 
undetected until the defects create a domino 
effect and affect other functionalities within the 
software.

These costs arise due to the defects that are 
observed right before the software goes into 
release for external customers and includes costs 
spent on rework, retesting to produce quality 
software and also costs due to wrong estimations. 

Costs due to external failures arise when defects 
and issues are observed after the software 
goes for a complete release to the customer 
and is observed in the end-user environment. 
These costs that are incurred are generally 
very expensive as it requires a complete testing 
process, prior to which the business would have 
to remove their product from the market. Similar 
to the failures arising from internal reasons, 
failures due to external issues also arise from 
the late testing processes that most businesses 
and organisations follow. The external failure 
costs also include penalties that are paid to 
the customers due to the lack of quality of the 
software service.

COPQ includes all costs that arise due to internal and external failures. 

2.1 Cost of Poor Quality

2.1.1 Internal Failure Cost 2.1.2 External Failure Cost

2. SO WHAT IS COST OF QUALITY (COQ)?
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These costs are associated with the design, 
implementation and maintenance of the quality 
management system. These costs also include 
requirements of the services and establishment 
of their need, quality planning and assurance 
of the entire testing process. These processes 
ensure reliability throughout the life cycle of 
the software development, especially during 
the production phase. 

Appraisal costs are generally associated with 
measuring and monitoring the testing solutions 
to ensure the software service moves closer 
towards a 100% quality enabled product. 
Appraisal costs also ensure that the software, its 
processes, services and different functionalities 
conform to the required specifications. 

Appraisal costs are specifically for aiding the 
detection of defects before the software service 
goes for release. It ensures reliability and 
assures that the defect won’t progress into the 
production and end-user phase. The major 
appraisal activities that companies involve 
themselves in include testing different tools, 
conducting internal and external audits and 
reviews about the software service. When 
considering Cost of Quality, Appraisal costs are 
the major component in terms of activities and 
expenditure. 

There are also methods where businesses can 

employ resources and fund quality checks for 

the purposes of preventing costs of poor quality, 

appraise the quality of the product or service 

and prevent internal and external failure losses 

while providing potential gains for the quality 

provided. Costs of Good Quality include both 

preventive and appraisal costs. 

2.2 Cost of Good Quality 

2.2.2 Appraisal Costs 

2.2.1 Cost of Good Quality 

Source: http://thequalityportal.com/q_CoQ.htm

Want to cut down your COQ?   Take action now 

ARCHITECTING YOUR COST OF QUALITY BY 
INCREMENTAL TEST AUTOMATION

https://www.aspiresys.com/contact-us
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In the waterfall methodology, the software was 
initially developed by the enterprises, after which 
they were sent for a complete rigorous testing 
cycle through which several defects were found, 
some defects were leaked out and cost of quality 
was high. There also wasn’t stress on continuous 
delivery. 

However with the stress on continuous delivery 
by the B2B and B2C market, there has been a 
requirement to enable test automation on a 
higher scale. With increasing automation tests, 
the entire process would be more cost efficient 
than the waterfall testing procedure. 

According to industry experts, the most number 
of defects are found during the software 
development stage. Due to the lack of frequent 
and early testing cycles, the defects crawled 
towards the production stage and even to the 
user environment, leading to costs of poor 
quality.  Test Automation and frequent and 
repetitive testing cycles solves those issues. 

3. PAST AND PRESENT SCENARIOS-WHAT HAS CHANGED?

As mentioned earlier, most companies fail to 

erase the defects from their software, as the 

testing process starts late. The development 

process is completed before they hand it over 

to the testing team. However according to 

several experts, around 56% of the defects arise 

4. SHIFT LEFT YOUR TESTING PROCESS! HOW?

during the development and coding stage. Most 

of these issues, over the course of the software 

development lifecycle affect other functionalities. 

Most of the defects are missed out during the 

testing phase and is only observed during the 

production phase or even after that. 
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The shift left testing process can be aided by 

automation as it saves up time, resources and 

eliminates manual testing to an extent. It also 

plays a major role in lowering the Cost of Quality 

as a shift left testing process reduces the internal 

and external failure costs while enabling an 

efficient use of the budget for appraisal and 

So how can that be changed? 

Shift left testing is the way to enhance the testing 

strategy. However the only way to shift left 

the testing process is to introduce automation 

wherever applicable.  The testing process should 

simultaneously start with the development 

process. This will ensure that 56% of the overall 

defects don’t go undetected and also don’t affect 

the other functionalities. 

preventive costs. Another major benefit for 

software teams is a faster release to market. 

Hence shift left testing is the key, and for a change 

in the current testing process, automation is 

mandatory. 

Source: http://thequalityportal.com/q_CoQ.htm

1. Requirement Stage 

2. Design Stage 

3. Coding Stage 

4. Testing Stage 

5. Production Deployment Stage 

6. Post Go-Live Stage
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Automation throughout the company 
infrastructure can be unanimously agreed upon 
as the most important ingredient in quality 
engineering. However introduction of test 
automation for your business process has to 
be steady and brought forth in a step by step 
manner. Businesses have to be realistic about 
ROI generation and automation introduction. 

ROI generation varies based on several factories 
such as technological constraints, testing 
specifications and so on. Another area where 
businesses tend to wrongly exert automation is 
when rarely used features are automated. This 
leads to unnecessary costs and time spent on a 
process which could be manually tested. 

Another area where enterprises owners 
don’t stress enough on, are the maintenance 
process of the automation testing. As Cost of 
Quality and test automation are interlinked, 
it is extremely important to have a clear 
maintenance of the automation process.

Test Automation is a vital component of any 
business process, especially in an age where 
most of the enterprises are moving to DevOps 
and Agile methodologies.  As enterprises move 
on to advanced technologies, they’re looking 
for the space which provides incremental test 
automation and a reduced cost of quality. 

Enterprises are looking for quality test automation 
with proper test maintenance procedures. B2B 
and B2C markets demand a quicker time to 
market statistic while enhancing the quality 
and the specifications as per the requirements. 
Customization and scalability are two very 
important factors that cannot afford to get 
overlooked. The only solution to this is to have 
frequent testing cycles across various browsers 
and platforms and to automate whenever and 
wherever possible. 

Instead of spending the COQ budget on 
expenses related to audits, penalties, appraisal 
costs and preventive costs, with the introduction 
of test automation, costs could be diverted to the 
people who automate the testing process, the 
testing environments and on test automation 
tools and enterprise tools such as Visual Studio.

Cost of Quality is mainly composed of appraisal 
costs. Enterprises have been trying to reduce 
appraisal costs as much as possible to generate 
ROI without an expense in quality. Incrementing 
the amount of automation test cases helps in 
reducing your appraisal costs.  

5.1 How vital is automating your 
testing process?

5.2 The link between Test   
Automation and Cost of Quality

5. INTRODUCING TEST AUTOMATION
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While providing incremental test automation, 
there are several challenges that would need 
to be countered. According to a report by 
Katalon, the lack of skilled and experienced 
automation resources is the second most cited 
challenge. Many of the other challenges include 
the difficulty in integrating different automation 
tools, the wrong usage of tools and processes for 
a particular testing process, a weak automation 
strategy and diverse applications and platforms 
for the automation testing procedure. 

6. COMMON CHALLENGES IN IMPLEMENTING AN
INCREMENTAL TEST AUTOMATION PROCESS

7. STRATEGIC SOLUTION, PHASE BY PHASE AUTOMATION
PROCESS

Decision to 
Automate Testing 

Test Program 
Review and 
Assessment

Execution and 
Management of 

Tests

Test Planning, 
Design and 

Development

Test Tool 
Selection

Automated Testing 
Introduction Process

Another major challenge that usually has to be 
encountered while undergoing test automation is 
the maintenance of test scripts. Test scripts usually 
during the test automation process, get broken 
and are expensive to maintain. This increases the 
cost of quality while stalling the entire testing 
process, thus increasing the time to market. 
Another issue which QAs face is the lack of tools 
or the proper usage of tools for a particular type of 
testing.
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A relatively new and lesser known methodology 
like Hyper Testing is the most effective and cost 
efficient way to counter the challenges that 
are generally faced by QAs and enterprises. 
Hyper testing is a solution which incorporates 
functional testing, UI testing, API testing, mobile 
testing and also non-functional testing processes 
(i.e. Performance testing, security testing, multi 
load and multi-platform testing). Hyper testing 
is an agile and unified approach for early defect 
observation strategy.

A hyper testing solution gives an all-round 
testing experience which offers an aerial view of 
your entire testing cycle. Productivity increases 
as human resources decreases and there is an 
increment in the number of test cases that are 
automated. It leads to lower appraisal costs and 
increases and enriches the customer experience. 

Wondering if Hyper-Testing can help you 
scale up your business? Click Here 

8. SOLUTION

ARCHITECTING YOUR COST OF QUALITY BY 
INCREMENTAL TEST AUTOMATION

https://www.aspiresys.com/contact-us
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The top performing frameworks in the market 

exploit Selenium web drivers and Appium to 

the fullest based on various parameters such as 

design patterns custom reports, web security and 

performance.

 The integration of advanced functionalities of 

AI/ML with automation frameworks helps QA 

teams to perform test automation right from the 

development phase to avoid any last-minute error 

detection.

The framework should be able to handle scripts 

and data separately and efficiently. The flexibility 

of having accessibility to different components 

8.1 Framework for Test Automation

is an ideal characteristic of the automation 

framework. The option should be available to 

create libraries which should contain components 

such as application functions and databases. The 

entire automation framework should work with 

low maintenance and high extensibility. 

Integration of the test automation framework with 

different continuous integration (CI) tools is also 

highly important as higher ROIs are generated. 

The benefits are massive as the integration helps 

in enhancing the test coverage, more cost savings 

and introduces a shift-left approach which helps in 

early detection of defects. 

 Framework which can help in incrementing test automation

Machine 
Learning Based 
Auto Analyzed 

Test Report

Platform Supported Core

Non-Functional Test Tool Integrations

Reported

Test Automation

API/Webservice Testing

Performance Testing

Security Testing

Remote VMs/Cloud 
Provider

Continuous 
Integration

Test Data

Selenium Core Engine

Reusable Scripts Wrapper Script

Proprietary Script Stabilization add-on

Version Cotrolled Code 
(Java, Ruby, C#)

Wrapper Script

 Supports end to end  test 
automation

 Combines the power of 
functional test automation, 
API/Webservice testing, 
Performance testing & 
Security testing

  Integrate to SauceLabs / 
Browserstack etc., for web, 
I mobile testing & parallel 
cross browser testing

 Reduce test automation 
effort by 20% through 
pre-defined I generic test 
scripts

 Facilitates Continuous 
Integration (Jenkins, TFS, 
etc.)

  Integrates to SOAP UI, 
jmeter OWASP ZAP

 Reuse web automation 
scripts for mobile web 
applications to a large 
extent

ARCHITECTING YOUR COST OF QUALITY BY 
INCREMENTAL TEST AUTOMATION
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8.2 Statistical Show of Hyper-Testing and Test Automation Excellence

To understand the impact of solutions like Hyper 
Testing, a statistical inference is required. In a 
case study concerning a customer, there were a 
total of 1000 test cases which were initially being 
testing manually. Each of the cases required an 
hour for execution and each resource involved 
in the manual task cost the enterprise 50 dollars 
every hour. The appraisal costs were very high. 

Before the introduction of an efficient test 
automation framework, prevention and 
appraisal costs took up 20% and 35% of the 
total Cost of Quality respectively while internal 
and external failure costs took up 20% and 25% 
of the total Cost of Quality respectively. 

Since there was scope for test automation, test 
cases were automated. The time required for 
each case remained the same. However, costs 
for each of the test cases got reduced as more 
and more test cases were automated. There was 
a 98% decrease in the amount of appraisal costs 
spent by the customer over a one year period as 
all 1000 cases were automated. 

After the introduction of test automation on a 
larger scale, positive COQ took up 91% of the 
total COQ while internal and external failure 
costs took only a meagre 9% of the overall 
COQ.
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Increasing the test automation coverage is extremely important as more and more 
companies are adopting DevOps methodologies. This is due to the clear indication 
of the demand of quicker software into the market, where the defect rate is 
extremely low. Hence solutions like hyper-testing which provides for a 360° view of 
the entire testing process. Such a testing solution provides you with the right tools 
and process for enabling test automation and reduction in the cost of quality. It’s 
always important to stay ahead of the curve and the best way of doing so, is to get 
ahead of the current technology that is being used, and to perform test automation 
with a major reduction in the costs involved.  

9. CONCLUSION

https://blog.aspiresys.com/testing/aspires-framework-test-automation-2-0/

https://www.evoketechnologies.com/blog/test-automation-framework-design/

https://techbeacon.com/how-build-agile-friendly-test-automationframework

http://www.jiii.org/uploadfile/2013/1230/20131230042045570.pdf

http://iosrjournals.org/iosr-jhss/papers/Vol19-issue1/Version-7/S01917106112.pdf
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