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Abstract: The main goal of a manufacturing company is to make a profit, which requires efficient in-house processes and
smooth process flow. The key tools for increasing productivity and optimizing production are process standardization,
workflow efficiency, and the application of the theory of constraints (TOC). Process standardisation leads to the
standardisation of workflows and the elimination of variability. TOC focuses on identifying bottlenecks in the process
and optimizing them, resulting in cost reduction, increased productivity, and improved enterprise profitability by
enhancing process flow. The presented paper describes a case study aimed at analysing selected processes at robotic
welding workstations in a selected industrial enterprise. The aim of the paper is to identify opportunities to improve
production efficiency at robotic welding workplaces, focusing on standardization of work procedures, more efficient use
of production equipment capacity, and improvement of the remuneration system, which has a direct impact on workflow
efficiency, process optimization, and the financial performance of the enterprise. The results of the research point to a
lack of standardisation of working practices, low utilisation of the equipment capacity (30% below the planned value)
and limitations in the remuneration system that hinder the achievement of the full productivity potential. The combination
of inefficient use of equipment and working time increases financial costs and limits profitability. An effective bonus
system can increase employee motivation, support productivity improvements and contribute to cost reduction. To address
these issues, the implementation of standardised work practices, optimisation of equipment utilisation and effective
workforce management are needed.

reduce operating costs and maximize productivity and
profits.

1 Introduction
The main goal of every enterprise is to make a profit.

In order to achieve this, it is necessary to establish the right
and efficient processes across various areas. All processes
within a company are interconnected and essential,
whether they relate to production, ergonomics, logistics,
material flow, or even remuneration and flow of
management of financial. Effective supply chain
management also plays a crucial role in ensuring smooth
operations and optimizing resource utilization. Continuous
process improvement should lead to enhanced workflow
efficiency, resulting in greater operational effectiveness in

terms of productivity, cost reduction, increased
competitiveness, and, most importantly, improved
profitability. Without regular profit generation, an

enterprise cannot sustain itself. Increasing the enterprise's
profitability is possible through the implementation of
various philosophies, theories, and tools, all of which are
closely linked to optimizing internal company processes to

An enterprise, like any other system, is made up of
interdependent activities and processes, forming a complex
process flow. The analogy is a chain—to increase the
strength of the chain, it is necessary to strengthen its
weakest link. Strengthening any other link has no effect on
the overall strength and represents a loss. The only way to
improve the entire system is to identify and optimize the
weakest link, which requires a focus on all flows within the
enterprise. To effectively enhance flow management, it is
first necessary to standardize processes, ecliminating
unnecessary variations and inconsistencies.
Standardization does not aim to establish the ultimate best
practice but rather to unify workflows, creating a solid
foundation for continuous process flow improvement.
These tools are also used to eliminate the process variations
and possible wastage that occur, which are a very common
cause of reduced profitability in companies. Unless a
standard is in place, too much variation occurs in the
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process, and it is almost impossible to improve such a
process [1-3]. One of the metrics to improve processes in
an enterprise is the Theory of Constraints - TOC. Theory
of Constraints is concerned with uncovering bottlenecks in
a business and its profitability. In manufacturing, TOC
focuses on identifying bottlenecks and by analysing of the
material and information flow [3,4]. TOC can also help to
identify and improve ergonomically challenging tasks
within the manufacturing process, leading to higher
efficiency and reduced absenteecism [5]. TOC also
influences the reward system by motivating employees to
achieve goals. A properly set reward system leads to
increased productivity and employee engagement [6]. Lost
EBITDA (Earnings Before Interest, Taxes, Depreciation
and Amortization) and lost wages are related to a well-set
reward system. EBITDA and lost wages are among the key
indicators that need to be analysed in process
improvement. Removing constraints in processes improves
performance, which directly affects EBITDA. Lost wages,
which result from inefficiencies, are also reduced when
workforce and process utilization are improved [7].

2 Theoretical background

Modern manufacturing process management requires a
systematic approach to optimising activities, identifying
constraints and improving productivity. In this context,
process standardisation and more efficient capacity
utilisation of production facilities are key tools to improve
production efficiency and resource management. The
following section describes the basic concepts related to
the presented paper. In addition to these concepts, the
chapter also describes an analysis of the number of
publications that focus on topics such as process
standardization, process optimization, theory of constraints
and more efficient use of the capacity of production
facilities. The analysis of the number of publications is
processed using the Web of Science - WOS citation
database, in order to demonstrate the relevance and
topicality of the given problem solution.

21 The process, its standardisation and the
theory of constraints

The term process can be understood as the
transformation of inputs into outputs, with a clearly defined
beginning and end, according to defined regulators and
using allocated resources, with a strong customer
orientation. The individual activities within the process are
important, but none of them as a stand-alone are
meaningful to the customer if the whole process does not
lead to the delivery of the desired output [8]. Process
standardization creates processes that are consistent or
permanent. The same operations or tasks are performed in
the same manner and procedure [9]. Standardization helps
in companies to create efficient processes and thus reduce
costs. In its essence, standardization works as a guide that
defines the procedures and flow that should be followed to

achieve the desired results in a specified time [1,10].
Process standardization has many benefits, which mainly
include eliminating work randomness and confusion,
reducing operating costs, increasing productivity, and
improving process automation [11]. Standardization is also
important within the theory of constraints because it allows
organizations to define best practices and performance
standards. By implementing standardized workflows,
organizations can reduce variability and optimize
performance in bottleneck areas [12].

Theory of Constraints is a concept that is closely related
to business process management and focuses on the
identification and elimination of '"constraints" or
bottlenecks in a process [13]. Constraints are defined as
any factors that limit the performance of the overall system
and prevent the achievement of higher levels of efficiency
or productivity [14]. If we have a work activity that has
multiple steps, not every step can be performed equally
efficiently. The lower performance of any step causes a
bottleneck in which work accumulates waiting to be
processed and moved to the next step. At the same time, if
the next steps beyond the constraint are more efficient, they
do not receive enough work and go partially idle, thus h
optimising material flow and information flow aving
unnecessary downtime. As a result, the productivity of the
entire work chain suffers from the constraint in one step
[3,15,16]. When we analyse the process, we are likely to
find that there are several constraints in the process. The
challenge is to find the constraint that limits the efficiency
of the process the most and solving it will have the greatest
positive impact on the productivity of the entire process. It
is important to analyse the process and find out where the
constraint arises, i.e., where the most work accumulates,
and which part of the work process does not keep up with
the rest [17]. In general, constraints can be found in several
places: in production resources - insufficient machine
capacity, inefficient use of equipment capacity, lack of
staff, lack of finance, lack of materials/parts for production;
in marketing - you can have a perfectly fine-tuned
production process, but if there are just few orders, it does
not help to the enterprise; in time; in people's attitudes; and
in management, directives and organization [3,17].

In the next part of the paper, we will focus on TOC,
which has been widely applied to manufacturing process
improvement, standardization and rewarding, and is also
closely linked to financial analysis. TOC focuses on
identifying and removing bottlenecks in the production
process. By analysing the material and information flow,
organizations can increase equipment capacity and reduce
costs and improve production efficiency [18]. In Lean
manufacturing and Industry 4.0 [19], TOC is applied to
improve overall productivity and efficiency. By improving
and automating processes using Industry 4.0 technologies,
it has been possible to increase productivity by 20-30%
compared to traditional practices [4,20]. In the context of
TOC, it is also important to analyse the normalization in
manufacturing - the recalculation of the norm, which must
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take into account the actual capacity constraints. TOC
helps in defining realistic and achievable standards,
leading to more efficient planning and optimization of
processes [21]. Standard setting is crucial for measuring of
efficiency and resource allocation in manufacturing. In the
context of TOC, standards adapt to process improvements
after bottlenecks are removed, resulting in higher accuracy
and fairer evaluation of worker performance and reward
systems [22,23]. TOC in the context of reward emphasizes
the need to align employee goals with the goals of the
organization. If a constraint that slows down production is
removed, there will be an increase in efficiency, which can
be linked to performance bonuses and improvements in the
reward system [23]. The reward system should be set to
motivate employees [24]. In assessing the financial impact
of production constraints, the lost EBITDA and lost wages
are also analysed. If the constraint causes lower output, this
has a direct impact on reduced EBITDA, which means

untapped potential profit. Once the constraints are removed

and the production rate is increased, an EBITDA increase

of more than 10-15% can be achieved [25]. Similarly, lost
wages, which reflect inefficient use of working émare
reduced when restrictions are removed, leadingféairer
distribution of financial rewards. Constraint the{®26,27]

provides a powerful framework for optimizing protioa

processes and improving efficiency in differenearef the
enterprise [28,29].

2.2 Literaturereview

As part of the theoretical background analysisaise

focused on examining the number of publicationg tha
focus on topics such as "process and optimization",

"standardization”, "theory of constraints" and ‘aeipy
utilization rate" in the WOS - Web of Science ddat
database from 2014 to 2025 (Figure 1).

Publication Years Record Count % of 416 276
4500( 2025 371 0.089
2023 am 1003
202 1 10.034
3500 2022 45534 10.938
3000( 2021 45844 11.013
2500( 2020 42765 10.273
2019 40790 9.799
2000(
2018 35896 8.623
1500( 2017 33389 8.021
1000( 2016 32260 7.750
500( 2015 30032 7.214
0 2014 27652 6.643
2014 2015 2016 2017 2018 2019 202122022 2023 2024 2025

Figure 1 The topics: “processes, optimisation, ttyeaf constraints, equipment capacity” in world daéise WOS in the years 2014
— 2025 (Own processing)

The aim of the analysis was to show the relevarfice created in the WOS citation database. For thisyarsah

the areas. Figure 1 shows an increasing trendiofesrin

the different databases until 2023. The year 262%ti yet

dataset was created from the database, focusinipeon
keyword "processes, optimisation, theory of comstsa

complete, but we assume an increasing trend iryda@tas equipment capacity. A total of 416 276 documentsewe

well.

The second point of the analysis of the theoretical Documents were converted into an MS Excel file and

background was the bibliometric analysis performsidg

VOSviewer software [30]. That database uses filse a

found.

processed in VOSviewer (Figure 2, Figure 3).
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Figure 3 Bibliographic analysis — keyword: “standhzation and theory of constraints (details)” in V8@ the years 2014 — 2025
(Own processing)

3 Methodology of research

in the enterprise under analysis. In the presepéger, a

The paper used a case Study as one of the basigechs Case Study of an Organization is described in wihieh

methods of qualitative research. A case studyais
idiographic investigation of a single individuakrhily,
group, organization, community, or society andntain
purpose is description; attempts at explanations also

acceptable'[27]. The case study was chosen to examine

selected enterprise processes in depth becaukmis for
detailed information to be obtained about spegifactices

robotic welding workplaces are analysed in detail.

3.1 Qualitative research using a case study
» Research questionsThree research questions have
been identified in the presented paper:
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— RQ1: How does the low level of standardizations  Data analysis The research used the MachineTrack
affect the efficiency and quality of production in software solution, which is able to track and recor
robotic welding workplaces? the real equipment usage in robotic welding

— RQ2: What factors contribute to the workplaces.
underutilisation of production equipment

capacity and what are their implications for3.2  Description of the company and the robotic
production flexibility and product delivery welding workplace (RW)

times? _ , . The analysed company supplies a wide range of
— RQ3: What are the main causes of financialoqycts such as precast concrete bolted joiritgpreing
_ losses in robotic welding workplaces? elements and interlocking steel beams for thinirgsl
* Aim of the case study The aim of the present casecyyrently, the analyzed robotic welding workplaces
study is to identify opportunities to improve theproduce the products of the column footing growap (he
efficiency of the production process, with a foass prpose of this article they are referred to asdpet X and
standardisation of working procedures, more efficie nroduct Y). These are used in the manufacture efgst
use of the capacity of production facilities angeinforced concrete columns which, together witbham
improvement of the remuneration system, which wilho|ts, form the basis for bolted connection sohsioWith
have a direct impact on the optimisation of thenis solution, it is possible to replace the coriceral cup
processes and financial management of the compayjution, which in many cases can bring considerabl
» Characteristics of robotic welding workplaces As savings and there is also the possibility of reydine
part of the research, 7 robotic welding workstaioncolumns. Another key advantage of such columnéés t
were analysed to produce column footing productsmaller footprint while handling the same load. tBot
Two of the seven workplaces are dedicated only {§roducts (X and Y) are manufactured in two stepsely

the production of semi-finished products and thene production of a semi-finished product calleBPSand
remaining five workplaces are also dedicated to thie production of the finished product.

production of finished products. Each of these five
workstations is staffed by one operator for thgy Results and discussion

productiofn O:] the ;emi-fini?hﬁd f_prpﬁugt andd ON€  The following chapter analyses selected processes i
operator for the production of the finished product .\, facturing, focusing on standardisation, stahdar

* Selection criteria: The process selected for thecyicyjation and equipment availability determinatio
research was the production of a product of the, .\ neration and financial analysis.
column footing group, which is produced in two

steps, that is, the production of the semi-finishe ; ; 065565
product and the production of the finished produiet. H'l f\e?)?]ysstgi\tgirrggfgﬁl;? pro for the

this production process, the analysis of work Within the analysis of the production processes, th

instructions at the robotic welding workstations
standard calculation, equipment utilization an«l]WOSt sold and therefore also produced product t¥hf

productivity analysis, remuneration system anddas he group of column _footmgs. will be analysed and
financial analysis of the enterprise were carriatl o described. The production consists of two stepst fhe

These listed areas represent key processes faiaob emi-finished product and then the finished prodbDcte

. : the need for the welded plate to cool naturb#yore
welding workplaces and provide the necessary dab%ending these two steps ar% not coordinated inwayyy0
for a thorough efficiency analysis. ’

. Data collection methods. instruments and and there is usually a large quantity of alreadydea
: ) : o semi-finished products in stock, as the productbthe
timeframe: Multiple data collection methods were

; ; . semi-finished products proceeds faster than theuatamn
used in the re;earch, which Iasteq 11 months: of the finished product. The volume of orders isréffore
— Observation of operators in the workplace

which gives insight into the work habits Ofgreater than the capacity of the RW facilities. ldwer,

employees and work efficiency: during the analysis it was not possible to deteenbiyyhow

_ Interviews with operators at robotic welding™2&" percent the orders exceeded this capacitpgitiie
workplaces; P gperiod in question. It is for this reason that erkplace

. . . was allocated on a 24-hour basis only to the pricluof
— Document analysis: prqduct|on documentatlorbroduct "X" and, where possible, if an additional
financial statements, shift foreman reports; ' ’

PDCA cvcle 100l which we have chosen as aworkplace became available, this product was also
- » CY P . Broduced on two workplaces simultaneously. Thisalss
effective tool for incremental improvement,

throuah which we can measure bottlenecks a r1[)Oossible because two sets of fixtures were availablthe
. 9 . i workplaces. However, the production process itaelf
improve them incrementally;

. . : . not unified in any way and it could be said thatteaf the
— KAIZEN philosophy to identify and implement operators had his own way of preparing and prodyitia
improvements.
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products. The stacking of the fixture products wamdividual tasks separately, nor was their sequence

admittedly dictated by the fixture itself, and thtie
manufactured pieces were stacked correctly. Howéher
way in which the operators transferred the piecethé
place varied. The same was true in the processakinmg
the semi-finished product "SFP" as well as in thecess
of making the finished product or the bending mdrthe
product. Atthe time of the analysis, the compamternal

developed in detail. The part of the workflow focgson
the actions to be performed for the production laf t
products consisted of only three simple steps:tHé
fixtures, unload the fixtures and place the piesesthe
workbench, check the pieces, repair if necessdagempn
the pallet and return to step one. The developetfloa
did not provide a single standard of product mactufe

rule was that only 1 operator was dedicated to tHeom a process point of view that could be workethn
production of the semi-finished product and only the future and could be improved over time. Inghsence

operator was dedicated to the production of thisHed

of a single standard for the workers to follow authere

product. Probably the most common production methdd, there were too many variations and unforeseen

was one in which the worker tried to unload andadlthe
product in the shortest possible time. In doinghswyever,

problems or constraints that were difficult to peeéénd
influence. Another shortcoming of the workflow et it

he often made unnecessary movements and performeas applicable to all types and sizes of prodwetsther
unnecessary handling of the load. For exampleh@ tfinished or semi-finished. At the time of the arsdy it was

production of the “SFP”, instead of removing anckdily
placing the weldment on the pallet of finished pretd, the
worker first placed the piece on the ground in orie
release the fixture as soon as possible. In thig, e

removed all the welded “SFP” from the fixture and

proceeded to load the parts destined for the wgldfrihe
new “SFP”. Only after they had been placed andrsedn
the fixtures did he put the already welded pieceghe
pallet with the finished “SFP”. However, this waasteful
in terms of handling the load. Similar wastage \ab®
visible during the observation in the productionthé

a rule that for certain types of products two woskeere
assigned to production and for others only one.

4.3 Calculation of the standard and usability of
the equipment

In order to analyse the individual processes in the
following parts of the paper, it is first necessaranalyse
the calculation of the standards that determinetiamtity

of products that need to be and are planned todzhuped

in one working shift. The times involved in the edétion

of the standards may vary slightly depending on the

finished products. Workers were mostly preparing thworkplace for which the standard is calculated.réfwe,

material ahead of time or putting it aside for aiqu of
time when it was not necessary. Thus, it was nacgs$s

we will set a recent robotic welding workplace as a
representative example. For this workplace, theegim

check whether the procedures and rules for profuctigiven below are valid. The individual times havestbe

were clearly built. Significant differences thensal
occurred in the output, i.e. the number of piecesipced
per shift. The more skilled operators were ablprtmuce
more pieces of product per shift, the less skiles$ so.
Standards were set before the analysis periodiHairt

achievement was not regular. It could be saiddtsmaller
group of workers were able to achieve them, buttiott

was therefore clear that they were achievableas just
that the method of production was probably notisieffitly

and correctly standardised.

42 Analyss of work instructions at RW
workplaces - standardisation
At the time of the research, one workflow was iacel

for all RW workplaces and for all products that aer®6.

produced at the workplaces, regardless of whetheas
for the production of a semi-finished product or the
production of a finished product. It was availabke an
internal document in the quality section of the Efigftem
used by the company and also at the RW workplades.

last update of the document part that specified the

production process was made in 2012. Having andlyse
entire workflow, we can assess that each of thdmraps

working at the RWworkplaces followed this workflow, 8.

although each of them has their own way and seguehc
actions they follow. The procedure did not spedctig

accurately measured and recalculated and haveftereah

to be correct on analysis.

1. Shift length - total duration of one shift - 8 hours.

2. Break time - total duration of breaks - 50 minutes.

3. Time required for consumables change total time
required for welding spike change during one work
shift - 5 minutes.

Cleaning time and TPM (Total Productive
Maintenance) - time to clean the work area at the end
of the shift and activities associated with TPM5 1
minutes.

Welding nozzle cleaning time per shift- total time
required for continuous manual cleaning of the wejd
nozzle on welding robots per work shift - 16 mirsute
Failure rate - one of the KPIs is 95% availability of
robotic welding equipment. This KPI has been met fo
a long time and thus a failure rate of 5% is asslme

. Tact in minutes - the production tact of one cycle of
the RW equipment. If the machine cycle tact is &hor
than the operator cycle tact, i.e. the time regui@
load and unload the machine, the operator cyctagac
given as the tact, and 1 min. is added as the time
required for resting.

Number of pieces per tact the number of pieces of
products in one welding cycle.

5.
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For the calculation of the norm, we have all theuin with the tact measured at 9.25 minutes and 6 pieeig
data except the tact and the number of pieceseirtatt. welded in one cycle. The actual calculation thegirtmby
These had already had their values determined dueeh w recalculating the time required to produce one eiet
re-measured, the tact and pieces were found tofect, product (as expressed in equation (1)).

The resulting standard is therefore equal to thmbar

Production time 1 pc =  of pieces per shift and in the case of producttiis is 243
Takt time — 225 _ {54 min/pc (1) pieces per shift. o )
Number of pieces in a measure 6 The planned availability on the RW workplaces is

calculated as the ratio of net working time to dieation

The quantity of pieces (equation (2)) producedodr ¢ the \yorking shift and is given in% (equation)(s)

is calculated:
oy . __ (Netwrking time
Number of pieces per 1 hour = Planned utilization = ( 8—hour shift )
1 hour = 50 - — (&34 =
Production time 1 piece T 154 T 39 pCS/h (2) 100 = ( 8 ) x 100 =78% (5)

The net working time in hours (equation (3)) ierth The analysed company has been using a software
calculated, taking into account the failure rate: solution for a long time, which is able to monitand
record the real usage of the equipment at the RW
. . 50 5 15 workplaces. The system was called MachineTrack. The
Net working time = (8 B (5) B (5) B (5) B perio?j monitored w)e(s 11 months (6 milestones)elexen
(E)) % 0.95 = 6.24 h (3) Mmonths of data on how much time the equipment redy
60 how much downtime it had and how many breakdowns
) ) ) there were. The analysis showed (Figure 4) that the
Calculate the quantity of pieces for 1 shift, exsel  equipment was used at 48,92%, which corresponds to
equation (4): time of 3,91 hours per 8-hour shift. The real séition is
therefore 30% lower than it should be when achigvin
Number of pieces per shift = 39 X 6.24 = 100% of the standard on the equipment. Only thiéssti
243 pcs/shift (4)  which production was planned were monitored. Thus,
weekend shifts and shifts that were not schedulechat
counted in Figure 4.

: e Technical
Milestones |Availability Availability .
95,16 05,08 97,56 96,55 97,89 96,77 97,07
M1 53,7 95,16
M2 54,13 95,08
M3 53,32 97,56 @ 3 ﬁ@' 3 "@ : —&—&
M4 54,54 96,55 i T
M5 46,18 97,89
M6 46,04 96,77 M1 M2 M3 M4 M5 M6  AVERAGE OF
THE
Average of BESERYED
the
48,92 97,07 FEE
observed — . —
e A3l ability Technical Availability |
period
Figure 4 Utilisation and failure rate of RW equipm¢Own processing)
4.4  Analysisof theremuneration processes Productivity = Planned production . 4 (6)

Actual production

In addition to the hourly rate, workers employed at
robotic welding workstations had the opportunityr fo
increased earnings if they achieved sufficientgrarfince
on the job. This performance was measured in tefrtte
number of pieces produced per shift, as a percertég
planned pieces/produced pieces (equation (6)). T
formula for calculating the productivity was addals:

The bonus system had different levels set, with
productivity thresholds being graduated and wheertain
level of productivity was reached, the worker was
I[]%warded with the appropriate amount of financial
resources when the salary was paid. The diffemrel$
along with the values a worker could earn are shown
Table 1 - Part A.
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Table 1 Productivity and bonus system (Own prong3si

B — Conversion of C - Proposal for a
A — Bonus system productivity to change to the
equipment availability reward system
. . .. | EqQuipmen -
Productivity| Bonusj Productivity Utilization Productivity| Bonusj
< 50% 20 50% 39.0% <70% Y
EUR ) EUR
50% - 55% 40 55% 42.9% | 70% - 75% 80
EUR ) EUR
55% - 60% E?J?? 60% 46.8% | 75% - 80% éﬁ’g
60% - 65% E?J?? 65% 50.7% | 80% - 85% Ezjg
65% - 70% Eljg 70% 54.6% | 85% - 90% Sgg
160 360
0p - 0, 0, 0, 0p - 0,
70% - 75% EUR 75% 58.5% [ 90% - 95% EUR
200 440
75% - 80% EUR 80% 62.4% > 100% EUR
80% - 85% Ezjg 85% 66.3%
> 85% Ezgg 90% 70.2%
95% 74.1%
10C% 78.0%

Converting productivity to equipment availability =

( Net working time )
Productivity achieved (7)

(300)

Table 1 - Part B shows the conversion of the
productivity achieved from 50% and above into plant
availability. The average productivity obtainedrfraghe
shift foremen's reports was 86,71% for the perindeu
review. This means that after the formula conversibe
equipment availability should be 67,63% (as expess
equation (8)). However, in the previous analysisyas
found that the equipment utilization was 48,92%rdythe
period under review (Figure 4). Again, we can back-
calculate this figure to the actual productivityhewed
using the formula:

[%I

Converting equipment availability to productivity
= (Converting equipment availability to productivity)

x (%) = (%) x (%) =6271[%] (8)

After converting the equipment availability intoate
roductivity, we get a value of 62.71%. The diffeze

As shown in Table 1-A, remuneration started a%/earﬁetween the reported productivity and the real petdity

as the 50% of the norm threshold. If we analysentiren
for product "X", which is 243 units per shift, théha
worker produced 122 pieces per shift, he was @ddiith
a productivity value of 50% for that shift in addit to his
hourly wage. The monthly remuneration is calculasdn
average of the whole month and an aliquot amoupdiis

based on the actual number of days worked on the jo

Thus, if a worker achieved 50% productivity eveay dhe
would receive a reward of 20 EUR at the end ohtioath.
If his average was 66%, which is 160 pieces "X'woald
receive a remuneration of 120 EUR per month. Irtresh
the upper limit of the bonus system is set at 8B@tabove.
Here, the worker has the possibility to receivé8@ EUR
bonus per month if he exceeds this threshold. Heweat
this threshold, workers have no incentive to reh86%
productivity and thus achieve the planned quawnfitynits
produced, as they only need to stay at the 90%ltbid.

was 24%. A summary of this data is given in Table 2

Table 2 Conversion of productivity to plant availdy and
back conversion to productivity (Own processing)

Productivity Equipment Utilisation
62.71% 48.92%
86.71% 67.63%

As the analysis revealed, one important aspect of
performance is the company's remuneration systérichw
at the time of the analysis did not sufficiently timate
workers to achieve full productivity in the workpéa For
this reason, the company proposes to change beth th
boundaries of each level of remuneration and theuamn
at each level. The proposed change is shown ineThbl
Part C.

The workers were able to keep track of the prodlitgti 45 Financial analysis

themselves on a screen in the production area,enthéer

One of the most important analyses during process

information was also continuously updated during thimprovement is financial analysis, because the géal

month.

every enterprise is to make a profit. In this asalyve will

In the analysis of the remuneration processesate giscuss the lost EBIDTA, lost wages, but also therall
from the equipment availability and the data frohe t |oss due to inefficient processes.

reports of the shift masters, who recorded the ymtdty

achieved for each worker, were compared, while thg,

Lost EBITDA : The above analysis can also be used for
ancial analysis of the process at RW workplades.

observation period remains the same as in the @guip a|ready defined, the real availability was 30% lovan it
availability section. The average productivity \@lwhen \would have been in achieving 100% of standardshive

converted to equipment availability,
approximately equal to the actual availability thee period
under review. The formula for converting produdgiinto
equipment availability is as follows (equation (7))

should  bgjnancial data from the company's finance departnoen

the products sold that are produced at the RW vacks.
The data are for a period when sales were high and
production was directly to order, not to stockisltclear
from the results that the main reason for thistlvasinder-
utilisation of the facilities and if they were usetbre it
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would also be possible to produce and sell mordyums.
It is therefore possible to calculate EBITDA as ofithe
fairly accurate indicators of financial performandée
total EBITDA for the period under review for theopucts

Total loss- The total loss for each level of decline can
be quantified as the sum of lost EBITDA and losges
per employee. The individual amounts are summaiized
Table 5. These losses include the cost of weekama .|

manufactured at the RW workplaces and sold was The latter was mainly due to the fact that it waispossible

972 206 EUR. Furthermore, the data necessary talese
the EBIDTA, such as invoiced amounts, direct, iacky
fixed and variable costs, sales margin, etc., waso
available. On the basis of these data, it was plessd
calculate what EBITDA would have been achievechin t
event of higher equipment utilisation and thus bigstaff
productivity. The calculations have been made istart
from an increase of 15% and are summarised in Table

Table 3 EBITDA conversion table for productivitgnease
(Own Processing)

Number | EBITDA Difference
s of units | (EUR) (EUR)
TOTAL 402 05! | 2972 20t
15% increase | 462 36:| 353533 563 13:
20% increase | 482 46t | 372304 750 84
25% increase | 502 56¢| 3910 75 938 55:
30% increase | 522 67.| 4098 46 1126 26:

The difference between the EBITDA achieved and tqgr

EBITDA with the increase in utilisation can be cinlesed
as the EBITDA foregone that would have been aclidéve
productivity had been increased.

to produce sufficient quantities during the workingek.

In doing so, however, additional costs are incyrvguch
arise from the law and which are paid by the corgpan
under analysis even in excess of the law at a highe
percentage than is necessary.

Table 5 Total loss at different levels of produtfiloss (Own
processing)

Decrease il Difference | Difference

productivity | (EUR) (EUR) | TOTAL
15% increase 563 13: 12750C] -690 63;
20% increase 750 84. 17C00C| -920 84:
25% increase 938 55: 212 50( -1 151 05:
30% increase 1126 26: 255 00( -1 381 26:

5 Conclusions

There is a lot of waste that is overlooked on rigbot
welding workplaces. Overlooking is also aided by
increased inventories of input material and semisfied
oducts, which can disrupt logistics and obscwal r
problems. In the event of an issue, these exceteriala
can replace rejects, allowing production to corginu
without addressing the root cause. A positive figds the

wages paid to workers for time they did not actualork
should also be treated in the financial analysisthe
section where equipment utilization was analyzedjais
found that the average time worked per 8-hour stéf$
3,91 hours. In order to achieve the required prodty

6,24 hours were required. The difference in thi®eda 2,33
hours. This means that 2,33 hours of the 8-holdir skre
unworked and unused wages were paid for this tiFoe.
privacy reasons, this part of the analysis has leaered
out on the basis of information from the Human Reses

necessary downtime during production is taken into
account, ensuring a balanced process flow. The set
standards are achievable and also consider possibte
equipment failures. If the equipment is tactedfesi, the
norm is adjusted based on the operator's clockyal for
sufficient rest between cycles, contributing to enor
sustainable human flows in the workplace. As atp@asi
assessment for the company, there is sufficieninréor
future process improvements, as well as increaeealoity

and profit, even without the additional cost ofghasing

Department. The average cost per employee was @5 Q. equipment or making other costly investments T
EUR/year. During the year, an average of 34 em@l®yemain shortcomings can be considered as:

worked at the RW workplaces. The resulting amoudnt o,

wages paid is therefore 850 000 EUR /year.

Table 4 shows the individual figures for the diffier
degrees of productivity loss and also the diffeesit
wages paid, which can be considered as an indicafithe
foregone staff costs.

Table 4 Foregone personnel costs (Own processing)

Low level of standardisation in the workplaces,
especially in the area of work instructions. Wosker
carry out different tasks in different ways. Thiayw

of production makes it significantly more difficuti
identify and correct process deficiencies.

* Under-utilisation of equipment capacity. Utilisatio
was found to be 30% below planned capacity. This
has a negative impact on both production flexipilit

Decrease in Wages paid Difference and delivery times for finished products.

productivity (EUR) (EUR) « A pay system based on stepped productivity provides
TOTAL 85C 00C clear incentives for employees to improve
15% decrease 722 501 127 50« performance, but does not sufficiently support the
20% decrease 680 00 170 00 achievement of maximum productivity potential.
25% decrease 637 50 212 50 Setting an upper limit on rewards at 85% of
30% decrease 595 00( 255 00( productivity creates a barrier to motivating
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employees to go beyond this and achieve the plannese of equipment and manage the workforce effdgtive

production of 100%. and use effective remuneration.
» Financial losses due to under-utilisation of equép
capacity and incorrect use of staff time. Acknowledgement
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