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Abstract: Companies nowadays must adapt to quickly changing conditions on the market. It
is common for a production company to have some inconsistencies in the production process
and it depends on the quality system how will the company decrease their occurrence.
Nowadays is quality department an important part of companies because it is responsible for
consistent production, high quality of produced pieces and employees working in the
department. This paper aims to identify the main nonconformities and complaints to propose
solutions to their reduction and corrective measures. In the article, we want to focus on the
identification of nonconformities and complaints and their analysis through selected quality
management tools. The first part of the article contains the theoretical basis of an overview
of the issue, which further characterizes the importance of management quality, its
importance and use in the company. The second part contains the main goal together with
partial goals and methodology, which served as the base for calculations necessary for the
elaboration of own research.
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1 Literature review

Since the company was established in 1993, the situation on the market has changed.
The company had to adapt to changing conditions and introduced new quality
system in order to be competitive. When the company was established,
documentation was mostly kept in a paper form which slowed down efficiency. In
comparison to the current situation, nowadays the company uses an internal system
with shared access. In 2004 the company started to implement ISO 9001
certification and in 2013 ISO 14001 certification. Implementing the certifications
helped the company to operate more efficiently on the market and maintain
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competitiveness. Nowadays there are various quality management tools used to
improve quality within the company.

For an organization to run and function successfully, it is essential to guide and
manage it in a systematic and transparent way (Hrubec & Cservenakova, 2016). The
prevailing processes of globalization and integration, along with the creation of new
technology, are what define the current corporate environment (Svikruhova et al.,
2021). Quality management, according to one of the concerns, is monitoring the
manufacturing and product creation processes to guarantee that the final product
fulfills the designer's or customer's expectations (Faghih et al., 2021). Quality
management, according to one of the concerns, is monitoring the manufacturing and
product creation processes to guarantee that the final product fulfills the designer's
or customer's expectations (Faraji et al., 2022). Modern quality management of
production is connected to quality control which is a set of activities such as
continuously control of products, removing identified shortcomings, employee
motivation and products improving (Pacaiova et al., 2015). A major discipline
supporting the full life-cycle (consultation, commitment, verification, planning,
validation for design, and delivery to consumers) needs to be completely understood
in order to establish, run, and sustain Quality Assurance process skills (Zhang et al.,
2020). The critical understanding and application of these methodologies in the
correct discipline empower and achieves effective, adaptable, and Quality
Assurance outcomes (Noda, 2021). To achieve more consistent quality, quality
management employs quality assurance and control of processes as well as products
(Summers, 2019). Quality management considers not just the quality of the product
or service, but also the methods used to attain it (Walls et al., 2018). Quality
assurance is a method of reducing errors and flaws in manufactured products and
services, as well as avoiding issues when delivering solutions to clients (Abbas,
2020). This defect prevention in quality assurance differs slightly from defect
detection and rejection in quality control, and has been dubbed a skiff left because
it emphasizes quality earlier in the process (Bravi et al., 2019). Quality assurance
refers to the administrative and procedural operations carried out in a quality system
to ensure that a product's, service's, or activity's objectives and goals are met (Lee
et al., 2019). Error prevention is achieved through systematic measurement,
comparison to a standard, process monitoring, and a related feedback loop (Sader
et al., 2021). Quality control, on the other hand, is concerned with the output of the
process. Quality Assurance is more of a function of policy and administration
(Ammar et al., 2021).

All of the ISO management standards are based on the premise that a quality
management system is understood by everyone is the ideal prerequisite for the
suitable level of quality in the company (Hinsch, 2019). According to Japanese
managers, quality management is changing summary of factors which are
constantly changing under the influence of its environment. Managers are supposed
to be skilled in statistical methods and that is why quality management can be also
called as a statistical quality management (Kapsdorferova & Svikruhova, 2018).
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The organization must identify external and internal challenges that are relevant to
its mission and strategic direction and have an impact on its capacity to achieve the
environmental, quality, and energy management system's desired outcomes (Grover
& SACHIN GROVER, 2021). There are numerous advantages to improving quality
(El-Reedy, 2015). Control is a crucial managerial role that ensures the evaluation of
processes in a regulated system in order to contribute to the system's or individual
elements' dynamic balance (Misun & Hudékova, 2017). Manufacturing excellence
is considered as the key aspect to survive in today’s strongly competitive market
environment. Goals of world-class companies are to provide products and services
that really work according to requirements while generating minimal waste (Hansen
et al., 2021). Processes quality and productivity improvement are getting more
important and enable clear view on economical possibilities of an organization and
using them leads to saving of costs in comparison to the competition of the
organization (Margherita & Braccini, 2020). Economic aspects of complex quality
management are essential for stable and long-term operation of a company on the
market (Kumar et al., 2021). They are the main reason why is the company on the
market. They serve to meet needs of owners, employees, managers, customers,
suppliers, and company itself (Asif, 2020). Management should pay attention to
cost analysis of quality and synthetic view of quality which is the overall economic
efficiency (Prentice et al., 2020).

The article's main goal is to identify the principal causes of nonconformities and
complaints to suggest appropriate corrective measures. Via analysis of these causes,
we would like to find their key cause through chosen quality management tools.
Results of the analysis will provide us with data on the number of nonconformities
and complaints for the analyzed period, the number of costs for their correction and
the key causes of their occurrence.

To fulfill the main goal, we set the following partial goals which consist of Creation
of Pareto analysis based on the internal information from 8D report, identification
of main causes of nonconformities and complaints in the company and suggestions
for the quality department how to reduce the number of discrepancies and
complaints.

Analyzed period was January 2021 till January 2022. We chose this time period due
to the fact that data in 8D Report started from January 2021. By monitoring data
from this time period, we can ensure uniformity and comparability of data.

For analysis of the most numerous types of nonconformity and complaint, we used
Pareto analysis. Firstly, we analyzed the most numerous types of nonconformities
and complaints for February.

For the purpose of comparison monthly costs on nonconformities and complaints,
we summed up all nonconformities and complaint that occurred in certain month
and created a bar graph. After we created the bar graph, we chose the most numerous
types on complaints and summed up amount of costs on chosen complaints. We
used the same procedure to calculate costs on nonconformities.
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2 Own elaboration

For the analysis of the quality management system, we chose a Slovak company
focused on the manufacture of engineering products and entrepreneurship operates
without any foreign participation and foreign investors. The company has been
using ISO 9001 certification since 2004 and ISO 14001 certification since 2013 as
a quality management system. For solving problems connected to external
complaints and internal nonconformities, company uses an 8D report as an effective
tool of collecting data, their evaluation and further processing. The main objective
of the company is to increase efficiency of processes by decreasing number of
complaints and nonconformities.

2.1 Analysis of quality system tools used in the company

For purpose of this article, the quality department of the chosen company provided
us with their 8D report where we found all data needed for the analysis. Based on
data, we created Pareto diagram which shows us what is the biggest nonconformity
which caused the highest amount of complaints in case of external customers. Goal
of the company is to find as many nonconformities as possible internally, which
will reduce external complaints. After identifying internal nonconformities,
immediate actions are taken like for example interruption of production process of
broken piece and either repairing it or excluding it from the whole process.

Inbound Control Inbound Control Inter-operational Final Control
of Material of Cooperation Control
. *  Warehouse ‘ ’
*  Warchouse Employee * Production * Production
Employee * Production Operator Operator
Operator

Figure 1: Levels of Control
Source: Own elaboration

In the process of production can occur a variety of nonconformities, which are found
by employees, and they can be either repaired or removed from the production
process. In case of external complaints, they are found by customers in their
companies. After receiving a complaint report, the company can either accept or
deny it. In case they deny a complaint, it will not be recorded in the monthly
statistics. Each complaint and nonconformity have its own internal number which
helps with better organization of the 8D report.
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Nonconformities 2021
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Figure 2: Pareto Analysis — Nonconformities 2021
Source: Own Elaboration based on company data

There are 10 types of nonconformities found by employees in the diagram above.
Pareto diagram shows us that the most significant nonconformity with the biggest
impact is repeated sampling. By solving a problem connected to repeated sampling,
approximately 90% of defects would be solved.
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Figure 3: Pareto Analysis — Complaints 2021
Source: Own elaboration based on company data

The most significant impact has a problem with purchased material where 3 889
pieces were defected and complained. In graph we can see that over 80% of defects
would be solved by solving a problem connected to material purchase. Other
complaints do not occur in numbers as high as material purchase.
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Costs on nonconformities in €, 2021
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Figure 4: Costs on nonconformities
Source: Own elaboration

In Diagram 3, we can see which nonconformities are the costliest for the company.
We chose nonconformities which have costs higher than 500 €. On the first place
there is repeated sampling which is the costliest and most numerous
nonconformities at the same time with the level of costs 8 204,37€.

Costs on complaints in €, 2021
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Figure 5: Costs on complaints
Source: Own elaboration

In Diagram 3, we can see which nonconformities are the costliest for the company.
We chose nonconformities which have costs higher than 500 €. On the first place
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there is repeated sampling which is the costliest and most numerous
nonconformities at the same time with the level of costs 8 204,37€.

Conclusion

By using the quality management tool — the Pareto analysis, we were able to identify
the main causes of nonconformities and complaints. Based on the results of used
quality management tools we suggested solutions to identified problems. When
comparing amount of nonconformities and complaints, we noticed that the number
of nonconformities is higher than the number of complaints. It is a company goal to
identify as many defected pieces internally as possible in order to decrease the
number of complaints from customers.

In Pareto analysis, we identified the most common type of nonconformity, which
was repeated sampling and in the case of complaints, it was material purchase. As
a result of Pareto analysis, we found out that the company can solve 90% of
problems by solving the problem of repeated sampling in case of nonconformities
and over 80% of problems by solving a problem with material purchase in case of
complaints.

References

[1]  Abbas, J. (2020). Impact of total quality management on corporate green
performance through the mediating role of corporate social responsibility.
Journal of Cleaner Production, 242, 118458.
https://doi.org/10.1016/j.jclepro.2019.118458

[2] Ammar, M., Haleem, A., Javaid, M., Walia, R., & Bahl, S. (2021).
Improving material quality management and manufacturing organizations
system through Industry 4.0 technologies. Materials Today: Proceedings, 45,
5089-5096. https://doi.org/10.1016/j.matpr.2021.01.585

[3]  Asif, M. (2020). Are QM models aligned with Industry 4.0? A perspective
on current practices. Journal of Cleaner Production, 258, 120820.
https://doi.org/10.1016/j.jclepro.2020.120820

[4] Bravi, L., Murmura, F., & Santos, G. (2019). The ISO 9001:2015 Quality
Management System Standard: Companies’ Drivers, Benefits and Barriers
to Its Implementation. Quality Innovation Prosperity, 23(2), 64.
https://doi.org/10.12776/qip.v23i2.1277

[5] Grover, R. C. G.,, & SACHIN GROVER, R. C. G. (2021).
IMPLEMENTING INTEGRATED MANAGEMENT SYSTEM FOR
QUALITY, ENVIRONMENT, OCCUPATIONAL HEALTH & SAFETY
AND ENERGY: ISO
9001:2015/ISO14001:2015/ISO45001:2018/ISO50001:2018.  Amsterdam
University Press.

[6] Faghih, N., Bonyadi, E., & Sarreshtehdari, L. (2021). QUALITY
MANAGEMENT AND OPERATIONS RESEARCH:

474



[14]

[15]

(18]

UNDERSTANDING AND IMPLEMENTING THE NONPARAMETRIC
BAYESIAN APPROACH. Amsterdam University Press.

Faraji, A., Rashidi, M., Meydani Haji Agha, T., Rahnamayiezekavat, P., &
Samali, B. (2022). Quality Management Framework for Housing
Construction in a Design-Build Project Delivery System: A BIM-UAV
Approach. Buildings, 12(5), 554.
https://doi.org/10.3390/buildings 12050554

Hansen, R. D., Mowen, M. M., & Heitger, L. D. (2021). Cost management
(5th ed.). Cenage.

Hinsch, M. (2019). ISO 9001:2015 FOR EVERYDAY OPERATIONS:
ALL FACTS - SHORT, CONCISE AND UNDERSTANDABLE
(ESSENTIALS) (1st ed. 2019). Springer Vieweg.

Hrubec, J., & Cservenakova, J. (2015). INZINIERSTVO KVALITY
PRODUKCIE. Slovenska pol'nohospodarska univerzita.

Kapsdorferové, Z., & Svikruhova, P. (2018). MANAZMENT KVALITY.
Slovenska pol'nohospodarska univerzita.

Kumar, P., Singh, R. K., & Kumar, V. (2021). Managing supply chains for
sustainable operations in the era of industry 4.0 and circular economy:
Analysis of barriers. Resources, Conservation and Recycling, 164, 105215.
https://doi.org/10.1016/j.resconrec.2020.105215

Lee, S. M., Lee, D, & Kim, Y. S. (2019). The quality management
ecosystem for predictive maintenance in the Industry 4.0 era. International
Journal of Quality Innovation, 5(1). https://doi.org/10.1186/s40887-019-
0029-5

Margherita, E. G., & Braccini, A. M. (2020). Industry 4.0 Technologies in
Flexible Manufacturing for Sustainable Organizational Value: Reflections
from a Multiple Case Study of Italian Manufacturers. Information Systems
Frontiers. https://doi.org/10.1007/s10796-020-10047-y

Noda, A. (2021). The role of external quality assurance for student learning
outcomes in Japan: evaluation of evidence between bureaucracy and peer
reviews.  Quality in  Higher  Education, 28(2), 205-220.
https://doi.org/10.1080/13538322.2021.1986252

Pacaiové, H., Markulik, 8., & Nagyové, A. (2015). VYZNAM RIZIKA V
MANAZERSKYCH SYSTEMOCH. BEKI Design.

Prentice, C., Dominique Lopes, S., & Wang, X. (2020). The impact of
artificial intelligence and employee service quality on customer satisfaction
and loyalty. Journal of Hospitality Marketing &Amp; Management, 29(7),
739-756. https://doi.org/10.1080/19368623.2020.1722304

Sader, S., Husti, I., & Daroczi, M. (2021). A review of quality 4.0:
definitions, features, technologies, applications, and challenges. Total

475



[19]

Quality Management &Amp; Business Excellence, 33(9—-10), 1164-1182.
https://doi.org/10.1080/14783363.2021.1944082

Svikruhova, P., Kapsdorferova, Z., Dobosova, L., & Katanikova, R. (2021).
EFFECTIVE ESTABLISHMENT OF QUALITY MANAGEMENT
SYSTEMS AND THEIR IMPACT ON BUSINESS PERFORMANCE.
International  Journal for Quality Research, 15(3), 831-844.
https://doi.org/10.24874/ijqr15.03-09

Summers, B. L. (2019). EFFECTIVE PROCESSES FOR QUALITY
ASSURANCE. Amsterdam University Press.

Walls, J., Carr, A., Kelder, J. A., & Ennever, E. (2018). Engaging in the
‘course efficiency’ discussion: national drivers and local responses. Journal
of  Further and  Higher Education, 43(8), 1079-1091.
https://doi.org/10.1080/0309877x.2018.1449819

Zhang, L., Balangg, L., Braun, K., Di Bari, R., Horn, R., Hos, D., Kropp, C.,
Leistner, P., & Schwieger, V. (2020). Quality as Driver for Sustainable
Construction—Holistic Quality Model and Assessment. Sustainability,
12(19), 7847. https://doi.org/10.3390/sul2197847

476



