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ABSTRACT

The research article focuses on the effects of digital transformation of the
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Quality Assurance (QA) processes in organisations. Al enabled digital
transformation helps in improving efficiency, decreasing defects and improving
various other quality measures that are across the industries. The research also
reveals and examines the following aspects of digital tools, such as automated
Publication Issue :
July-August-2021

testing and prediction models such as Defect detection and identification,
resources utilization is improved, and cost reduction is also noticed. It also
addresses the primary specifications such as the problems faced by organizations
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including high start-up cost, skill deficiency, and system implementation
problems. The results provided from the study depend on the sustainability of

digitalization efforts in enhancing the Quality Assurance practice with enhanced

productivity.
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1. Introduction

Quality Assurance is an important area that is carried
out in organizations to ensure the organization’s
products and services match the set quality and
customer quality. Today, it can be stated that with the
growing speed of business, digital transformation has
become one of the most important factors for
changing the QA processes. The features of digital
environments have been impacting the traditional
approaches to the performance of Quality Assurance,
switching it to automation, Al, big data analysis and
other technologies. The objective of this research
article is to review how digital transformation
supports the improvements of QA activities, including
the technology used, the improvements to quality
metrics that may occur, and the potential difficulties
organisations may encounter when implementing
these technologies.

2. Literature Review

2.1 Digital Transformation of SMEs during the
COVID-19 Pandemic

According to the author Ivanci¢ et al.2019, it states
that the aim of this research was to analyse the
relationships between digital orientation and digital
capability of the SMEs during the COVID-19
the
transformation. The hypothesis that was being tested

pandemic  towards concept of digital
was regarding the specific relationship between
digital transformation and revenues and business
models. In the present research, a specific analysis of
SMEs in Latvia based on the survey data was
This

orientation and digital capability had significant and

conducted. research found that digital
positive effects on digital transformation, with the
pathway to analyse the impact on revenue and
business model results. It outlines the key areas of

digital transformation and its relevance for the future
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policy and managerial decisions with regards to

development of SMEs’ digital competencies.
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Figure 1: Digital Transformation of SMEs during the
COVID-19 Pandemic

(Source: https://www.mdpi.com)

2.2 Relationship between Digital Transformation and
Performance of SMEs

According to the author Fischer et al.2020, it states
that the research was completed with the aim of
establishing factors that affect sustainability for SMEs
which have embarked on digital transformation. The
research objective was to analyse whether
performance is affected by digital technology, and the
employee’s digital skills and digital transformation
strategy.

Self-administered questionnaires were

employed and 335 valid questionnaires were recorded.

The data were analyzed using statistical tools of SPSS
and SPSSAU through a structural equation model.
According to the findings, there is a positive
relationship between digital technology, employee
skills
transformation and SME performance. The results
highlight the

sustainable development; therefore, future research

and transformation strategies and digital

relevance of such resources for

may depend on the development of digital
competencies in SMEs.
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Figure 2 : Relationship between Digital
Transformation and Performance of SMEs

(Source: https://www.mdpi.com)

2.3 Digital Transformation in waste collection service
and waste recycling

According to the author Ulas et al.2019, it states that
the aim of this research was basically to determine till
what extent digitalization can enhance efficiency in
waste management with a consideration of resource
recovery and sustainability of waste management
systems in Moscow. The objective of the research was
to review the existing waste management scenario of
the

management system. The type of research method

Moscow and insights from Berlin waste
implemented was a comparative case study in the
waste disposal system in Moscow and Berlin. The
research showed that the application of digital
technologies, including the convolutional neural
network-based identification system and robotic
deployment, decreases operating costs, increases
recycling rates, and generates employment. The
findings provide evidence that digitalization leads
towards impressive values of environmental and
socio-economic impact, which may be potentially

implementable at the international level.
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Figure 3 : Waste Generation in Russia

(Source: https://www.sciencedirect.com)

3. Methods

3.1 Data Collection Techniques

The collection of data is a crucial part of evaluation
for the modification brought by digital transformation
in the Quality Assurance. In this research article, the
following techniques of data collection are used in
order to acquire both qualitative and quantitative data.

Primary research in the form of questionnaires and
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interviews  which will be gathered from the
stakeholders in organizations that have experienced
digitalization in the QA processes (Benavides et
al2020). These participants are QA managers, IT
specialists and frontline employees who give practical
details of how it has been implemented and the
problems that have been faced. Further secondary
research is also done through case studies, industrial
and academic reports, books, articles, journals and
online platforms to gather information regarding the
primary data collected. Qualitative data analysis
methods are applied to the survey results and the
interview and the findings are analyzed to provide
evidence based on the role and value of digital
technologies in Quality Assurance. The use of both
primary and secondary data collection approaches
provides a better coverage of information for this
research article.

3.2 Data Processing Methods

Data processing in this research article focuses on the
steps that involve arrangement, purification, and
interpretation of collected data to generate useful
information on the subject of the research which is
the effect of digital transformation on Quality
Assurance (QA). Initially, the survey and interviewed
data are cleaned which means that all invalid

responses are eliminated, and only the actual

(Chawla er al2021).

Interviews in this research article are qualitatively

information is analyzed
analyzed, and data assigning different themes and
patterns regarding the use of digital tools and Quality
Assurance. Descriptive information collected is
analyzed by statistical techniques like the regression
model to identify the relationship that exists between
the extent of implementing digital transformation and
the Quality Assurance parameters that include defect
rate and process effectiveness. Use of charts and
graphs in presenting the findings enables comparison

on the findings of different organizations.

3.3 Designing and Implementing Digital QA Models

Digital Quality Assurance models are adaptations of
basic Quality Assurance practices which provide

various advanced technologies including AI, ML and

automated processes. The process starts with
reviewing the current organizational Quality
Assurance and determining the gaps where
technology could be usefully applied to improve

quality, reduce time consumption, and improve
reliability and expand the applicability of the Quality
Assurance checks. Al-based models are used to
predict defects, analyze big data, and control relatable
tasks while ML algorithms for enhancing quality
prediction accuracy with the passage of time. The
other one is the actual deployment of these models
into the Quality Assurance framework of the targeted
organization with real-time results constantly
collected to determine the extent of success the
models are achieving (Gong et al2021). This also
means that training Quality Assurance teams should
also learn to work well with these new technologies
to support easy implementation while also to get the
best output from these models. The ultimate focus is
to have a smooth process that automates Quality
Assurance, eliminates errors and results in plenty of
output and better products.

4. Results

4.1 Efficiency Gains in QA Processes
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Figure 4 : Impact on Automation Testing
(Source: https://backend.vlinkinfo.com)
The adaptation of digital solutions into Quality
Assurance, organisations achieve a significant increase
of productivity due to automation and enhanced

decision-making processes. The utilization of such

Volume 7, Issue 4, July-August-2021 | http://ijsrcseit.com



Mouna Mothey et al Int. J. Sci. Res. Comput. Sci. Eng. Inf. Technol, July-August-2021, 7 (4) : 666-672

effective approaches as Al, machine learning and
automation actually enables to identify defects in a
shorter time, which means that designers will spend
less time on inspection or performance of such works
again. Automated testing tools are capable of running
a number of tests at a time, the test can be executed
within a much shorter period of time. Further,
production quality control can be foreseen by means
of Al-based predictive models, which minimize the
amount of repair activities (Manita et 2/2020). This
does not only speed up the Quality Assurance
however it also unloads the most important tasks of

specific quality assessment and enhancement to other

ways of delivering quality assurance. Those
organisations implementing digital tools experience
decreased cycle time, higher throughput and

improved quality, and establishment of efficiency and
savings in the overall chain of the production line is
also noticed.

4.2 Impact on Quality Metrics
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Figure 5: First Pass Yield
(Source: https://www.researchgate.net)
The digitization of Quality Assurance optimizes key
measures of quality by reducing inconsistency,
responding in real time, and increasing precision for
the process. It leads to benefits like enhanced
measures like the first pass yield which is the quality
verify pass without having to perform second pass of
quality assurance and the defect density which gives
the number of defects per output. The analysis of data
gathered helps to understand tendencies and
underlying causes of quality problems so proper

actions containing variability are taken (Nadkarni et

al2021). Real-time data, as well as feedback-loop
processing, allows for better performance tracking
and improves quality by meeting new standards. The
primary the

enhancement of the quality assurance system and the

implication of going digital is

actual metrics giving the much-needed boost in
customer satisfaction and operations.

4.3 Cost and Resource Implications
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Digital transformation in Quality Assurance is
another factor that has implications for cost and
resources in that while it leads to longer-term cost
savings it is costly at the start. The utilization of
automation and Al tools and techniques decrease
dependency on manpower that in turn helps in
efficient resource utilisation. Linked with this is the
implication that automation results in faster test
cycles which brings compression of production cycles
and decreased operational expenses. The initial
investment regarding acquisition of software, training,
and integration can be costly and is often a limitation
to the adoption of digital tools. Furthermore, the
management and the update of these technologies are
another fixed expense in the organization (Nadkarni
et al2021). The initial costs of implementing a QMS,
includes costs of personnel’s training, documentation,
and system implementation, however, through
implementation of a QMS, organizations cut on
rework costs, eliminate product recall cases, and
optimized human resource utilization. In the long run,
the use of information technologies to advance the

process of QA results in reduced general operating
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expenses and better resource utilization contributing
to the growth of organizational revenue and cost
effectiveness.

5. Discussion

Impleneenting Al Risk Managent

4 O ®

Set Clear Ojeclty

Set Clear E Ensure

Objectives,  Dataluality — patg Quality
Ensure

© Enmployee Training
0}

Integration with
Existing Systems

Impluye

Emluyar
Esibing Systems

Monitoring

Figure 7 : Risk Assessment and Management
(Source: https://redresscompliance.com)
Digital transformation in Quality Assurance has
highly

enhancing efficiency

proven to Dbe significant for many

organizations, and higher
product quality. The evaluation of digital tools, such
as Al, automation, and machine learning, reveals
substantial improvements in QA processes, including
faster defect detection, reduced human error, and
more accurate quality metrics. These developments
positively impact the organizational performance due
to increased throughput, consistency, and high
customer satisfaction. However, digital adoption does
not come without some challenges as established by
(Guerola et al2020). Organizations are exposed to
risks such as the high cost of initial implementation,
the need for relatively highly skilled personnel, and
the

infrastructure with legacy systems. Moreover, it

complexity involved in integrating new
creates a possibility of over-reliance on the process of
automation that may leave glaring gaps in the
oversight process that depends on human intuition

and judgment. The successful implementation of

Quality Assurance through digital transformation
of highly

continuous monitoring, and strategic planning to

requires a balance robust training,
mitigate the risks and maximize the benefits derived.
6. Future Directions

The digital transformation of Quality Assurance is
much more strong and fast for many organizations,
thereby improving the efficiency of their final
products and the level of quality. Gains in efficiency
were identified in the analysis related to the usage of
such digital tools as AI, automation, and machine
learning during quality assurance procedures where
identification of defects was faster and more precise.
It has a direct effect on organizational performance
through the following ways such as the measures
enhance throughput, increase consistency, and
improve customer satisfaction (Abad er a/2020).
Other the

implementation of digital technologies as having

researchers  understand effective
some inconveniences. It is costly to implement along
with a high risk on the personnel employed since new
staff must be hired due to the difficult nature of
integrating new systems in an organization. Moreover,
an issue can arise related to dependence on the
interactions in which there is a possibility of nearly
complete replacement of human intervention in
decision-making processes. However, most companies
have struggled to achieve digital transformation
success in Quality Assurance as it has to maintain a
fine balance across training, monitoring and planning
to reduce these risks while increasing the optimal
advantages.

7. Conclusion

In this research article it significantly analyzed how
the digital transformation integration of specific
technologies have had a positive impact on the
functionality and performance of organisations. Al,
machine learning, and automation have improved the
identification of defects, minimized human
interference and improved testing time and product
the

implementation of these technologies, operational

releases and increasing quality. Through
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efficiencies have been realized with general, overall
cost cuts and utilization of resources allocation. It also
states specific challenges like high implementation
cost, system integration, and the skills for researchers
are also mandatory. The future of Quality Assurance
is looking significant as newcomers such as artificial
intelligence, IoT, and blockchain are expected to
enhance Quality Assurance possibilities and offer
much more reliable prediction, constant monitoring,
and transparency. To help organisations gain success
in the new future of digitalisation, there are certain
measures that are to be taken such as focusing on the
staff

implementation, and a proper blend of automated and

training, proper choosing of technology
human control of the digital Quality Assurance

transformation.
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