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This article examines the impact of technological innovations on 
employee retention in the manufacturing sectors, focusing on 
a case study of quality control. It considers how technology, by 
reducing the monotony of manual labor and increasing efficien-
cy, can enhance employee experiences. The authors explore 
the application of innovative technology in the context of quality 
control, highlighting the challenges associated with its imple-
mentation, such as safety, costs, and the need for employee 
training. The article emphasizes how the proper use of technol-
ogy can lead to increased job satisfaction, reduced employee 
turnover, and improved productivity, by presenting the case of 
a company that has successfully implemented technologies into 
its quality control processes. The authors note that the effective 
implementation of technological innovations requires a strategic 
approach that considers both technological and human aspects. 
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Introduction

In the face of rapidly advancing digitization and digital transformation, organizations 
worldwide are confronted with the continuous challenge of retaining and motivating 
employees. Particularly in production-oriented sectors, monotonous manual tasks are 
often a source of low job satisfaction, leading to a high turnover rate among employ-
ees (Stankiewicz, 2006: 56–57). In a study commissioned by KPMG titled “Keeping 
us up at night, the big issues facing business leaders in 2023”, as many as 77% of sur-
veyed enterprises stated that acquiring, retaining, and upskilling employees to meet 
a more digital future is the biggest challenge of the current times. Interestingly, only 
7% declared from a societal perspective that leaving a job due to the introduction of 
new or breakthrough technologies was a reason, and 4% of respondents considered 
IoT to be a threat to their job security (KPMG, 2023: 4–6). Significantly, enterprises 
are seeking ways to enhance employee experiences and increase their engagement, 
where technological innovations can play a key role in this process.

This article focuses on how technological innovations can assist companies in re-
ducing the monotony of manual labor, through a case study in quality control. Qual-
ity control has always been a critical element of the production process, requiring 
intensive involvement and attention from employees. Thus, it is an area where tech-
nological innovations can have a significant impact by automating routine tasks and 
enhancing process efficiency. Instances of professional burnout caused by verbal or 
even financial penalization of employees for quality oversights are frequently heard. 
Many researchers agree that technological innovations can improve job satisfaction, 
both by reducing monotony and by enhancing a sense of efficiency and competency. 
However, the practical application of technology is a complex process that requires 
careful planning and implementation. Key questions here relate to how enterprises 
can successfully implement technological innovations to increase employee engage-
ment and retention (Oczkowska, 2019: 27).

The aim of the authors is to provide practical guidance for managers and deci-
sion-makers seeking ways to leverage technology to improve quality of life in the 
workplace. In the theoretical part of the article, the issues related to quality con-
trol are discussed, emphasizing fundamental concepts and methods of their param-
eterization, essential for the existence of enterprises in a competitive market. The 
literature-based connection between technological innovations and job satisfaction 
is highlighted, with particular attention to the monotony of manual labor. Potential 
challenges and adversities associated with the implementation of innovations, such as 
security issues, data privacy, costs, and the need for employee training, are identified.

The article presents a case study of a Polish enterprise in the precision machining 
and steel finishing sector. Here, from the perspective of quality control, appropriate 
comparative indicators of the work of operators performing the studied phenomenon 
over one year, monitored by the existing management system in the enterprise, are 
set against the subsequent year of work post-automation implementation and data 
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collected from it. Considering the above, the article aims to fill a gap in the literature 
on the application of technological innovation in the context of employee retention in 
production sectors. The authors hope that their insights will be valuable for both re-
searchers and practitioners aiming to improve employee experiences and operational 
efficiency through technology.

Innovation, quality control and job satisfaction: problematics

Over recent decades, technology has gained a significant place in the workplace, con-
tributing to changes in the nature of work and impacting employee experiences. Spe-
cifically, technological innovations play a crucial role in reducing the monotony of 
manual labor, which in turn affects job satisfaction and employee retention (Sikora, 
Uziębło, 2013: 351–363).

According to J.R. Hackman and G.R. Oldham’s (1980) job theory, job satisfac-
tion is strongly linked to five characteristics of work: skill variety, task identity, task 
significance, autonomy, and feedback (Hackman, Oldham, 1980: 161). Technological 
innovations can impact these characteristics in various ways. For instance, automa-
tion can decrease the monotony of manual labor by reducing the need for repetitive 
tasks, which may in turn increase skill variety and employee autonomy.

Studies have shown that technology and innovation can also contribute to en-
hancing employees’ sense of efficiency and competency, key factors in job satisfac-
tion (Crovini, Santoro, Ossola, 2021: 1086–1087). For example, in a case study by 
H. Sun and P. Zhang (2006), the results indicated that the application of advanced 
information technologies in quality control can help reduce job monotony, enhance 
efficiency, and ultimately improve job satisfaction (Sun, Zhang, 2006: 53–78).

Currently, innovation is defined as a unique approach to technological, manage-
rial, economic, scientific, and social challenges, and is a major catalyst for transfor-
mation in the business world and society (Kraśnicka, 2018: 10–45). Although often 
analyzed from a technological or financial perspective, its scope is also expanding to 
potential benefits from new products or services that may increase their functionality. 
It’s also important to consider the impact of innovative management methods on 
optimizing various aspects of enterprise activity. However, it’s crucial to note that 
these analyses often overlook a key aspect – the human factor. Hence, all techni-
cal and economic analyses might be secondary if not linked with the human aspect, 
which can limit their effectiveness. Even the most optimal implementation plan of 
innovations, from a technological or economic standpoint, may encounter resistance 
if it neglects aspects related to enterprise activities, which are crucial for the effective 
implementation of innovative processes.

We also observe revolutionary changes in the work environment, where humans 
are supplemented or replaced by applications, machines, and robots. This trend, as-
sociated with automation and artificial intelligence, accelerated significantly during 
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the COVID-19 pandemic in 2020–2022, leading to further digitization of society. 
Recent research, including that of D. Nam, J. Lee, and H. Lee (2019), confirms that 
employee adaptation of innovations enables organizations to overcome performance 
gaps and exploit new opportunities, especially in areas of advanced technology (Nam, 
Lee, Lee, 2019: 413–422). However, the introduction of innovation technologies is 
not a panacea for all work-related problems. Studies by J. Bijańska and K. Wodarski 
(2020) suggest that although new technology or innovation can increase job satisfac-
tion by reducing monotony, it can also lead to concerns about job security, technol-
ogy-related stress, and information overload (Bijańska, Wodarski, 2020: 203–204). 
Moreover, technological innovations may require changes in work organization, 
which can be challenging to achieve. For example, implementing technology may 
require training and support for employees to effectively use new systems and tools 
(Wesson, Gogus, 2005: 1018–1026). Therefore, a balanced approach to introducing 
technological innovations is crucial, taking into account both potential benefits and 
challenges related to employee retention in the enterprise. The concept of scientific 
quality management, focusing on measurement techniques, has developed effective 
methods for solving problems primarily in production but also related to work orga-
nization and employees themselves. A primary indicator creating a set of possible 
measurements is Key Performance Indicators (KPIs), which enable the verification 
of the conformity of enterprises’ functioning with the assumptions for the production 
process (Parmenter, 2010: 16). In another publication, D. Parmenter identifies seven 
key attributes that effectively developed KPIs should have (Parmenter, 2015: 37–38):

1.	Non-financial nature – these indicators should not be expressed in financial 
terms.

2.	Understandability – the indicators must be clear and comprehensible to em-
ployees to facilitate appropriate adjustments in their actions.

3.	Regular measurement: regular, preferably daily, measurement is essential for 
these indicators.

4.	Coordination and management control – company management should coor-
dinate and maintain control over these indicators.

5.	Impact on organizational success – the indicators play a significant role in 
influencing organizational achievements.

6.	Positive impact on efficiency – the indicators have a beneficial effect on vari-
ous aspects that contribute to the organization’s efficiency.

7.	Use in defining tasks – these indicators are instrumental in defining tasks for 
both teams and individual employees.

Thus, a subset of KPIs includes all indicators that enable continuous evaluation 
and optimization of enterprise achievements, and also extend the range of knowl-
edge (Grycuk, 2010: 28, 31). KPIs are designed to support managers in defining 
and achieving operational and strategic goals. According to P. Drucker, the ability 
to measure something allows for its effective management. However, KPIs do not 
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cover all forms of data measurement but focus on key indicators for the organization, 
providing reliable results reflecting the actual state of the enterprise (Grabowska, 
2017: 106–107). These indicators, consistent with the ISO 22400 standard, are char-
acterized by a complex hierarchical structure and complicated internal relationships 
that are interconnected. According to the standard, we can distinguish three levels of 
KPI subsets:

1.	Level of direct indicators – arising, for example, from the production process 
schedule, and actual, i.e., measured at the production position.

2.	Level of basic indicators – resulting from the efficiency of the production sys-
tem, its maintenance, and the quality of manufactured products, calculated 
based on direct data.

3.	Level of complex indicators – located at the highest level of the hierarchy, 
calculated on basic indicators. 

Tightly linked to hard KPI indicators are the assumptions of Six Sigma, where the 
basic assumption is to achieve production correctness at the level of 99.997%. The re-
maining 0.003% represents 6σ, or six times the value of deviation from the achieved 
maximum indicator. Such high quality of offered products translates into a noticeable 
increase in enterprise competitiveness, resulting in improved profitability (Eckes, 
2010: 15–16). The literature offers many definitions focusing on Six Sigma. Ac-
cording to J.R. Evans and W.M. Lindsay, it is an approach to streamlining business 
processes, aimed at identifying and eliminating causes of defects and errors, short-
ening cycle time, and reducing operational costs while increasing efficiency to better 
meet customer expectations (Evans, Lindsay, 2005: 24–25). J. Antony describes Six 
Sigma as a systematic research methodology, providing employees with statistical 
and non-statistical tools necessary to understand critical processes and products for 
achieving operational and business excellence. Other researchers, like J.E. Brady and 
T.T. Allen, assert that Six Sigma is an approach based on statistical techniques, orga-
nized and systematic, aimed at reducing the defect rate. Considering the above, Six 
Sigma defines a certain production standard necessary in current times, and KPI is an 
integral tool for striving for excellence in quality management. Other related meth-
ods, similar to KPIs, such as the DMAIC cycle defined by W.E. Deming, systematize 
the improvement process, introducing a certain rigor in its implementation. This five-
stage process, known as the Deming cycle, includes (Gołębiowski, 2011: 135–136):

1.	Defining the problem – identifying the problem, identifying the process re-
quiring project implementation, designating critical quality characteristics,

2.	Measuring – measuring the process and establishing and verifying the mea-
surement system to obtain the necessary data,

3.	Analyzing – analyzing collected data to identify key factors affecting the pre-
viously defined critical feature,

4.	Improving – actions aimed at bringing detected elements to required values.
5.	Controlling – monitoring the constancy of implemented improvements. 
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The choice of appropriate KPIs and the adoption of the Six Sigma philosophy 
was closely linked to the character of the process in the case study of the analyzed 
enterprise, where the primary goal is to achieve efficiency and generate greater prof-
its. However, even with the proper application of these tools and efforts to introduce 
innovative solutions, resistance is often encountered from employees who may be 
reluctant to change and new working methods.

Challenges associated with implementing innovations 
and data security

Despite the numerous benefits of implementing advanced technologies like automa-
tion, artificial intelligence (AI), and machine learning, there are also several chal-
lenges that enterprises must overcome to fully utilize these opportunities. Among 
these challenges, the most significant are data security, data privacy, costs, and the 
need for employee training. Data security is one of the key challenges associated with 
implementing new technologies. Technologies such as AI and machine learning often 
rely on collecting and analyzing large amounts of data, which may contain sensitive 
information about customers or employees. In the event of data loss or improper tech-
nical use in accordance with the General Data Protection Regulation (GDPR) (Usta
wa z dnia 10 maja 2018 r. o ochronie danych osobowych, Dz.U. 2018, poz. 1000, 
p. 42), this information can be at risk, leading to serious legal and reputational con-
sequences for the enterprise. Data privacy is another serious challenge. Many AI and 
machine learning technologies are entirely based on the analysis of personal data, 
which can raise privacy concerns among employees and customers. Organizations 
must ensure they have appropriate privacy protection mechanisms in place, such as 
data anonymization and strong data access policies (Tene, Polonetsky, 2012: 63).

The costs of implementing and maintaining new technologies are also a signif-
icant factor. In addition to the direct costs of purchasing and installing technology, 
organizations must also consider expenses such as system maintenance and software 
updates. For some businesses, especially smaller firms and startups, these costs can 
be substantial. Ultimately, the undeniable need for employee training typically pos-
es a key challenge, especially for employees who remember the early days of the 
enterprise. Transitioning to new technologies often requires employees to acquire 
new skills and adapt to new ways of working. Although advanced technologies can 
bring significant benefits to organizations and employees, implementing these tech-
nologies requires careful planning and management to meet these challenges. When 
implementing new technologies, enterprises must understand that employees may 
initially be resistant to change, especially if they fear losing their jobs to automation 
(Brynjolfsson, McAfee, 2014: 187–188).

Equally important is for companies to understand and consider the needs, ex-
pectations, and concerns of their employees. As shown in a study by P. Cappelli and 



63The impact of technological innovation on employee retention in enterprises…

J.R. Keller (2013), employees are more inclined to accept and use new technologies if 
they feel that they have been presented with facts that potentially increase profitabil-
ity and that the innovation will serve to improve their work experiences, rather than 
for monitoring or replacing them with machines (Cappelli, Keller, 2013). As a result, 
companies that want to successfully implement technological innovation must ap-
proach this process in an employee-oriented manner, involving these same employees 
in the decision-making process and considering their needs and expectations.

Employee retention factors and the influence of technological 
innovation in minimizing monotony in the workplace – 
a quality control case study

The objective of the conducted empirical study was to determine the reasons for the 
high turnover of quality control operator positions at the examined enterprise before 
the introduction of an automation system. The study was based on the company’s 
documentation over a full year of the operators’ work and for a full year of operation 
of the new robotic arm.

The enterprise, specializing in precision machining and steel finishing, faced qual-
ity issues related to measuring the thickness of the final product, which is a stainless 
steel plate impregnated with a rubber film. The measurement of the applied coating, 
which provides adhesive properties for further processing, typically varies in thick-
ness measured in microns. It needs to be categorized into areas of minimum thick-
ness (160µm), acceptable for fulfilling its adhesive qualities, and areas of maximum 
thickness (190µm) suitable for further processing by the end customer. Stainless steel 
formats coated with a rubberizing agent are used for further precision processing by 
the end customer, therefore the exact values must meet the ISO 2808 standard for 
measuring the thickness of dry coating plates. This standard specifies the thickness of 
the coating or its distance between the coating surface and the substrate surface as ap-
propriate. However, it reserves that in practice it does not have an optimally smooth 
coating or smooth substrate, which significantly affects the measurement results. The 
discussed enterprise did not pay much attention to the ISO regulations, assuming 
that if it has tools dedicated to ISO 2808, it meets its criteria. The company was also 
unaware that the standard specifies and describes more methods for measuring the 
thickness of dry coatings. Moreover, regular audits according to DMAIC were not 
conducted, only simple data compilations. In the case of ISO 2808, the measurement 
methods of the same physical phenomenon are divided into subgroups and labeled A, 
B, C, and D, where the standard describes them in seven basic sections of measure-
ment methods (ISO 2808, 2019: 5–33):

Measuring the thickness (ISO Standard 2808:2019) of dry coating:
1.	Mechanical measurement method: 

–	 Method 4A – Based on thickness difference, 
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–	 Method 4B – Depth gauge, 
–	 Method 4C – Surface profile scanning.

2.	Gravimetric measurement method: 
–	 Method 5 – Based on mass difference.

3.	Optical measurement method: 
–	 Method 6A – Cross-section, 
–	 Method 6B – Wedge cutting.

4.	Magnetic measurement method: 
–	 Method 7A – Removable magnetic device, 
–	 Method 7B – Device using magnetic flux, 
–	 Method 7C – Device using magnetic induction, 
–	 Method 7D – Device using eddy currents.

5.	Radiological measurement method: 
– Method 8 – Backscatter radiation method.

6.	Photothermal measurement method: 
–	 Method 9 – Measurement using thermal properties.

7.	Acoustic measurement method: 
–	 Method 10 – Ultrasonic thickness gauge.

The examined enterprise equipped its two operators with a manual coating 
thickness measuring device for mechanical measurement. This handheld device had 
a probe for measuring non-magnetic coating on a magnetic substrate. Management 
established a piece-rate bonus system where operators were paid 5 groszy gross (Pol-
ish pennies) per measured plate and deducted 10 groszy gross for each received com-
plaint. These conditions were introduced in the bonus regulations. The operator’s 
task included marking the package with the operator’s symbols and the measured 
thickness within three tolerances: a) 160–170 µm b) 171–180 µm c) 181–190 µm 
Incoming complaints, amounting to 7.08% of the total deliveries according to the end 
customer’s report, concerned extreme values, where the end customer also measured 
values according to ISO 2808. It was still profitable for the enterprise to replace 
defective plates, and employees were penalized by deduction of bonuses for inac-
curate measurements, assuming that the measurements were not done precisely. The 
position for measuring the final product experienced frequent turnover. Employees 
complained about:

–	 an unfair bonus system (trying to prove that the claimed goods were within 
tolerance),

–	 monotonous measurement system in five places – on the edges and in the mid-
dle of the plate,

–	 professional burnout, lack of job rotation,
–	 no career development or promotion path,
–	 low management level – lack of motivation,
–	 lack of training or new technical solutions that could improve measurement 

quality.
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The board of management of the studied enterprise decided to conduct an audit 
through an external company specializing in Six Sigma and lean production. An ex-
amination of the ISO 9001:2008 standard was conducted, from the quality manual to 
processes and workstations. Auditors met with the strategic customer of the studied 
enterprise to analyze which measuring devices they used according to ISO 2808. The 
audit led to the following conclusions for making changes:

–	 There was a discrepancy in the actual use of measuring devices. The stud-
ied enterprise used coating thickness measuring devices with mechanical 
measurement method 4A, while the end customer scanned the surface with 
mechanical measurement method 4C. The differences were minor, but the 
roughness of the rubberized film surface did not always match in the same 
measuring points. This was corrected in the production process along with 
the implementation of analytical sensors to collect data to examine the effi-
ciency and quality of operators’ work.

–	 The bonus system, in the auditors’ assessment, was unfair to the operator 
who was more diligent in measurements. Although he rationed the plates 
within the measurement range, measuring them longer (6.143 seconds com-
pared to the other operator’s 4.805 seconds), he only earned 1,256.2 Pol-
ish Zlotys (gross) more annually, generating 14,730 fewer plate complaints 
compared to the other operator. The difference in the number of measured 
plates between Operator No. 1 and No. 2 is only 4336 in favor of operator 
No. 1 (see: tab. 1 and 2). The need to install sensors on measuring devices, 
primarily measuring the time of operators’ work, allowed for the calculation 
of OEE (Overall Equipment Effectiveness) according to figure No. 1.

KPI – complex 
level indicators

OEE

Performance
WPI

E�ciency
WER

Operator / Productivity
PI

Time Quantity

Quality
QI

Maintenance
MTTR

KPI – basic 
level indicators

KPI – direct 
indicators

Fig.1. The three levels of KPI
Source: Own work based on: Ishaq Bhatti, Awan, Razaq, 2014: 312–314.
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The mathematical formulas for the key performance indicators (KPIs) mentioned 
are as follows:

(WER) Work Efficiency Ratio – measures what percentage of available work 
time is actually used for productive work, with a greater emphasis on the aspect of 
labor rather than equipment usage. The formula is: 

W�� � �Productive TimeTotal Work Time� � �����

where Productive Time is the number of hours (or other time units) in which em-
ployees actually perform productive tasks, and Total Work Time is the total num-
ber of hours (or other time units) available for work, including both productive and 
non-productive time (e.g. breaks, downtime).

(PI) Productivity Index – is a measure that assesses how effectively an orga-
nization uses its resources to produce goods or provide services. A higher index in-
dicates that a larger quantity of products or services is produced per unit of time, 
indicating higher efficiency. The formula is: 

P� � Number of Produced Units
Work Time ,

  where Number of Produced Units is the total amount of goods or services produced 
in a given period, and Work Time is the total time spent producing these goods or 
providing these services in the same period.

(WPI) The Work Performance Index measures the value (typically expressed 
in monetary units) generated by an employee within a specified period. This can be 
useful for monitoring and enhancing work efficiency, planning human resources, as 
well as for assessing and comparing performance across different teams or depart-
ments within enterprise. The formula is represented as follows:

�P� � Value of Produced Goods or Services
Number of Employees/Poeple involved in the production or delivery process,

  where, the Value of Produced Goods or Services refers to the total value of all the 
goods or services produced or delivered by the company in a specified period, and 
Number of Employees/People involved corresponds to the number of employees or 
persons engaged in the production or delivery of those goods/services.

(QI) Quality Index – assesses the percentage of produced units that are free 
from defects and meet specific standards or quality requirements. A high QI indicates 
that the majority of produced units comply with the required standards, serving as an 
indicator of the effectiveness of production processes and quality control systems. 
The formula is as follows:

�� � � Number of Good Units
Total Number of Produced Units� � ����
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here, “Number of Good Units” refers to the quantity of produced units that satisfy 
specified quality criteria, and “Total Number of Produced Units” is the sum of all 
units produced during a given period, including both good and defective ones. The 
Quality Index is expressed as a percentage and is a key indicator in quality manage-
ment systems, such as ISO 9001, where monitoring and continuous improvement 
of quality are the foundations of operational success. This index is also frequently 
used to analyze the effectiveness of changes in processes, technologies, or employee 
training.

(MTTR) Mean Time To Repair – the average repair time aids in understanding 
how long it takes for equipment to be repaired and restored to operational condition 
after a failure. This is crucial for planning production processes, minimizing down-
time, and maximizing productivity. A short MTTR is desirable as it indicates efficient 
and rapid repair processes. The formula is presented as follows:

�TTR � Total Repair Time in a Given Period
Number of All Repairs in that Period,

  where “Total Repair Time in a Given Period” is the sum of the times spent on repair-
ing equipment or systems during a specified time, and “Number of All Repairs in 
that Period” is the total number of repairs that took place in the same period. MTTR 
is typically measured in units of time such as minutes, hours, or days. Low MTTR 
values suggest that repair systems are effective, which minimizes downtime and in-
creases equipment availability. High MTTR values may indicate a need to improve 
repair processes, train maintenance personnel, or invest in better repair tools and 
technologies.

(OEE) Overall Equipment Effectiveness – is a universal metric for assess-
ing how effectively resources (machines, equipment, work time) are utilized in the 
production process, taking into account factors such as machine availability, perfor-
mance, and the quality of produced products. Therefore, although the literal transla-
tion of OEE is “Overall Equipment Effectiveness”, in practice, this indicator is often 
interpreted as a measure of the overall efficiency of production processes, combining 
three important elements of performance: availability, performance, and quality. The 
formula is as follows:

��� � ������������� � ����������� � �������
100� � � 100�

here, availability measures what portion of the planned production time the machine 
is actually available for use, performance assesses whether the machine operates at 
maximum possible speeds, and quality refers to the ratio of good products produced 
to the total number of products produced. Based on mathematical formulas and col-
lected data, the OEE is determined (see: tab. 1 and 2), and conclusions are drawn: 
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Operator No. 1
–	 The Quality Index (QI) is relatively high, suggesting that the quality of work 

by operator No. 1 is satisfactory and the majority of the products produced 
meet quality standards. The average QI is 95.06%. This result likely contribut-
ed to the lack of response from the company’s management to make changes,

–	 The Productivity Index (PI) averages 265.89 units per hour, which could be 
considered low productivity in relation to the operator’s potential capabilities, 
considering the capacity of the equipment they operate with. This is influenced 
by the fact that the work time is relatively low (averaging 55.30 hours per 
month with a standard work schedule). Work monotony and frequent breaks 
were cited as the main reasons in interviews with operators,

–	 The Overall Equipment Effectiveness (OEE) indicates low efficiency, which 
may be a result of both low productivity and insufficient performance. The 
average OEE value is 55.86%, which is far from the desired values that should 
be close to 90–95% in well-managed production processes.

–	 Bonusing – assuming that the average PI is 265.89 units per hour and the av-
erage QI is 95.06%, it can be estimated that operator No. 1 generates a high 
quantity of pieces but also experiences a certain number of complaints. A high 
bonus may result from the large number of produced pieces, but the final effect 
is reduced by penalties for complaints, which is a demotivating and uncertain 
factor for the employee.

Operator No. 2
–	 The Quality Index (QI) is lower than that of operator No. 1, which may sug-

gest that operator No. 2 produces more low-quality units. The average QI is 
91.86%, indicating room for improvement in production quality.

–	 The Productivity Index (PI) for operator No. 2 is at a similar level to that of 
operator No. 1, averaging 265.89 units per hour. Like operator No. 1, this in-
dicates low production efficiency, considering the available work time.

–	 The OEE for operator No. 2 is also low, with an average of 56.46%, pointing 
to the need for optimization of production processes and increased efficiency 
through faster and more accurate measurements.

–	 The work time for operator No. 2 is lower (averaging 49.25 hours per month), 
which could indicate insufficient use of work time or production downtime.

The data suggested that both operators have the potential to increase produc-
tion efficiency, considering the relatively low Productivity Index (PI) and Overall 
Equipment Effectiveness (OEE). However, faced with the increasing demand for 
production and considering the monotony of the work performed, it was suggested 
either to rotate positions so that each production employee performs measurements, 
or to introduce a technological innovation in the form of a robotic measuring arm and 
modernization of the film application line. A line was designed to fit the film appli-
cation process, which additionally polishes it. Laser triangulation sensors support the 
reading of the total coating thickness on plates made of stainless steel.
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Grinding 
roller to 

remove the 
excess 

thickness

Processing 
direction

Laser Triangulation 
Sensor No. 1

Laser Triangulation 
Sensor No. 2

Control 
system

Sensor 
controller

Fig. 2. Conventional diagram of laser triangulation sensor measurement application
Source: Own work.

A measuring device with a robotic arm was introduced into the workflow, which 
scans the surface in accordance with method 4C used by the external customer.

Fig. 3. Measuring device assessing formats after grinding (provided with permission from 
Cobotex company)

Source: Cobotex company
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As a result of these changes, a new production line was launched with triangu-
lation sensors and a robotic arm, which underwent a year-long efficiency study in 
addition to the calculation of bonus payments. Changes were made in the context of 
retaining employees in the studied enterprise:

–	 The operators were separated. One was trained in the operation and monitor-
ing of the grinding line for the applied rubberizing film, while the other was 
trained in collaborating with the measuring arm for operation, programming, 
and setting variable positions.

–	 The piecework and bonus system was changed to a bonus linked to the absence 
of downtime, continuity of line maintenance, quality of workplace cleanliness, 
and adherence to health and safety rules associated with the robot.

–	 A job rotation system was introduced to avoid the monotony of the same posi-
tion or tasks.

–	 The introduction of automation stabilized the employee turnover situation.
–	 It increased satisfaction with innovative production solutions that support their 

tasks.
–	 It opened up career advancement opportunities within the company.
–	 It enhanced the company’s prestige – it was no longer perceived as a poor 

employer.
–	 It impacted on the environmental aspect by minimizing post-production waste 

through a decrease in the number of complaints.
–	 It increased the company’s production efficiency, which translated into the 

upskilling of employees operating more advanced systems.
–	 It minimized the amount of overtime, which was prevalent in the previous 

system.
Based on data from Table 3, the robotic arm produced 109,905 more formats in 

a year than the two operators performing these tasks manually. The number of com-
plaints dropped from 57,296 to 35 formats. This allowed for savings and, in the short 
term, a return on investment.
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Summary

The focus of this article was an enterprise demonstrating how technological innova-
tions can effectively enhance quality control processes while simultaneously increas-
ing employee satisfaction and reducing turnover. A key element of this organization’s 
success was its strategic focus on employee needs and an adaptive approach to im-
plementing new technologies. Employee expectations were considered through the 
analysis of production efficiency using Key Performance Indicators (KPIs), while si-
multaneously recognizing and managing potential challenges and adversities arising 
from the implementation of changes. The foundation of the strategy was to maintain 
a balance between technology and the human factor. The execution of this strategy 
required employee retention management based on solid process foundations. The 
integration of technological innovations encompassed all aspects of the enterprise’s 
operations, with retaining valuable employees through innovations becoming a key 
component of a dynamic management strategy. This approach reflects the concepts 
of thinkers like Peter Drucker, who emphasized the importance of innovation and 
entrepreneurship in creating business value, and Gary Hamel, who highlighted the 
need for continuous transformation of organizations in response to changing market 
conditions. The strategy is based on the premise that the continuous utilization and 
adaptation of internal and external resources within an organization allows for effec-
tive adaptation to changing market conditions, forming the foundation for building 
long-term competitive advantage. 
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Streszczenie 
Wpływ innowacji technologicznych na zatrzymanie 
pracowników w przedsiębiorstwach: studium przypadku 
kontroli jakości

Artykuł analizuje wpływ innowacji technologicznych na zatrzy-
manie pracowników w sektorach produkcyjnych, skupiając się 
na studium przypadku kontroli jakości. Rozważa, jak technolo-
gia, poprzez zmniejszenie monotonii pracy manualnej i zwięk-
szenie efektywności, może poprawić doświadczenia pracow-
ników. Autorzy badają zastosowanie innowacyjnej technologii 
w kontekście kontroli jakości, zwracając uwagę na wyzwania 
związane z ich wdrożeniem, takie jak bezpieczeństwo, koszty 
i potrzebę szkolenia pracowników. Artykuł podkreśla, jak po-
prawne wykorzystanie technologii może prowadzić do zwiększe-
nia satysfakcji z pracy, obniżenia rotacji pracowników i poprawy 
wydajności, poprzez prezentację przypadku przedsiębiorstwa, 
która z powodzeniem wdrożyła technologie do swoich procesów 
kontroli jakości. Autorzy zaznaczają, że skuteczne wdrożenie 
innowacji technologicznych wymaga strategicznego podejścia, 
które uwzględnia zarówno technologiczne, jak i ludzkie aspekty. 
Niekiedy potrzebne jest wsparcie firm zewnętrznych aby prze-
zwyciężyć przyzwyczajenia lub procesy jakie stoją naprzeciw 
zmianom. 

Słowa kluczowe: innowacje technologiczne, automatyzacja, 
zatrzymanie pracowników, zmniejszanie monotonności, zado-
wolenie z pracy, kontrola jakości
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