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Abstract: Nowadays, the automotive giants and the automatigestry are focused on increasing the performanfce
vehicles and reducing the number of calls to actidrich means an increase in costs and loss afimess for automotive
companies, which is reflected in reduced competitass. The main goal of this paper is to identifydonsequences of
recall actions in automotive companies, to idemnisis, and to determine the dependence betweniacharacteristics
such as risk size, product quality, frequency oflle, detection accuracy, and error rate. Withia tesearch part, 5
hypotheses were set, based on which the individiepéndencies of the criterion characteristics wetermined. The
most common cause of calls was electrical engingexnd electronics. In terms of error rate, theseewdesign errors.
The most called vehicles were Citroen, and thereate was 3.74%. The greatest risk to the supplgructure was
represented by car bodywork. Call-to-action is #@céve tool for automotive companies to take eotive action. The
main intention of automotive companies is to redbheeerror rate on vehicles and minimize the nunabealls to action
to increase the competitiveness of automotive gidartie strategic intention of minimizing recalliaos is also reflected
in maintaining a good reputation with customersodyill.

1 Introduction depend largely on the emphasis on the quality of

The recall process in the automotive industry regmes  production [4]. _ _

a sector of poor quality. This sector is refledtethe poor The important indicator is green and cleaner prodac
quality of automotive components in vehicles, th€onnected with the good choice of suppliers. Absth
software, electrical, and electronic areas of tbieicle, in ~ factors are part of the circular economy cyclenia frame
the environmental quality, and in complex managemeff Industry 4.0 and Industry 5.0 [5]. Bates et(abD07)
and diagnostics of the products. These elemenfmof Ccommented on one of the characteristic featurethef
quality must be solved during the design of théalek [1]. ~ current automotive industry is the transfer of ceepbility
This article aims to identify the consequencesemfall  for the management and quality of deliveries frdme t
actions in automotive companies, to identify risksd to Manufacturer to suppliers [6]. ~Any errors ideetfi
determine the dependence between criteria chaistitier Outside the production plant in the form of recaitions
such as risk size, product quality, frequency afalis, can have devastating effects on the production eomp
detection accuracy, and error rate. One part dfitiac [7]- Thomsen et al. (2001) presented and commethied
management is the process of call-to-actions aYiidalal call-to-action is an |mp0rtant indicator of thelﬂﬁncy of
cars are carried out based on identified deficesh¢hat the automotive distribution network. The main irtten of
may endanger the health and safety of car usefis. TRUtomotive giants is to reduce poor quality in fibreen of
process creates a p|ace for improvement of a||q:g$~ms in recall actions, which represent an increase insctmt
the automotive industry to fill in the requiremers$ automotive companies and their suppliers [8]. R2@10)
customers [2] These recall actions are a risk car said that the best-known defects of the producth'm
companies that threatens their competitiveness aAdtomotive industry were recorded [9]. Potkany ket a
dominant position in the automotive market anddse of ~(2022) demonstrated the factors of competitivefrsthe
customer satisfaction [3]. Competitiveness, pragpeand ~automotive industry, and they presented quality

the ability to create added value in the automdtideistry magagerTEen]t practices that are orientated to dedecti
products [10].
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Among the most common causes of recalls was tlempetitors may directly contact and inform about the
company BMW. This company banned charging plug-igafety hazard posed by a product [19]. In all three of these

hybrids from reason to short circuits. The otharses of
recalls were recorded in the company Skoda Octatey

cases, the firms jointly investigate the product defect and
take the necessary action to eliminate the hazard by

solved a software problem with a malfunCtioning'ecalling the product to repair it, replace it, or refund the

emergency e-call. The company Peugeot caught t"ié%rchaseprice[

technical problems that can cause loss of contrdhe

vehicle. The Swedish carmaker Volvo solved the j@rob
in the autonomous brake system. Other automoti
companies such as Nissan, Mazda, and Kia had pnsble

with brake assistants. The companies Peugeot, &Qitro e ) -
and Bentley hadgmsb strategy implies that a firm conducts quality checks and

Opel, Ford, Range Rover, Jeep,

with driving some models. Some Ford models had Zspections.

problem with the risk of fire. The failure of theagnostic

20]. The recall process highlights two main
categories of recall strategies for the companies. In the

\],:)eraxis are two types of recall strategy: a preventive and a

réactive recall strategy [21]. Govindaraj et al. (2004)
explained recall strategies followed: a preventive recall

Based on the results of inspections may
discover product defects that could potentially pose a

module was solved by a Skoda car on superb modejafety hazard. Firms can adopt a reactive recall strategy in
Mazda had problems with fuel supply in Skyactiv-Xwhich they may not proactively scout for product defects

systems and others [11]. Those defects in vehaleste
risks in products. Those risks increase the cogtalfity in
the supply chain [12]. The supply chain createsbdss
for an effective production process that resultsjuality
products. The application of generally applicalbigidtics
principles may result in increased quality of prciu In
addition, those principles can improve the efficign
operability of the machines and equipment, profiitsh
and liquidity. Those economic indicators are ttaarfe for
competitiveness [13].

2 Theoretical background

that pose a safety hazard, but the investigation process for
recalls may be initiated only after a safety hazard has
caused injuries or deaths [22,23].

The poor quality of products is caused by a supply
chain model that is not prepared for market deneamdi
needs of the automotive assembly companies [25. Th
increasing trend of various types of spare parts fo
automotive companies means more than 4000 outside
suppliers, including company-owned spare partslgnsp
This approach needs a strategic global supply ahaitel
[26]. From this view has been important to userumaents
of crisis management and solve situations in theesparts

The automotive industry faces many challengel27]. One of the instruments is predictive maintesea

oriented on performance indicators that

stabilizelanning that it contents the order and storagepafre

automotive sustainability. The base of automotivearts. This system creates a base for sustainable

competitiveness is lean manufacturing, digitalmatiand

manufacturing [28]. Sustainable manufacturing ie th

greeneconomy and environment [14]. Industries such as automotive industry means recording the manufaeguri

automobiles,  pharmaceuticals, = medical
electronics, toys, and food have often announcesllgeof
defective products that introduce safety and hdwditards
to customers [15]. The quality of products is apamant

deviceghases during vehicle production. The reasonasttre

vehicle goes through many different steps durirsgiably
[29]. The modern approach to sustainable manufagtu
is implementing TPM (Total productive maintenanitet

part of Quality 4.0 towards comprehensive produd€lates to man, machines, and materials. This gyner

enhancement in the manufacturing sector of thezative
industry [16]. Product safety is a very importamdicator

effects increase operational performance in theraative
industry, and it means lean production [30,31]. Tdwall

of quality products and a main aim for customeProcess brings financial losses [32]. It means efsing

satisfaction. The operational management's disgooér

product recalls suggests that recalls, particuldhigse
related to lack of safety, are increasing in vasimalustries
and sometimes in the automotive industrg].[ Customer
satisfaction and product quality create the bagistlie

returns, increasing costs, and impacting equitg. [dks of
shareholder value is often substantially greatan tthe
cost of the recall itself, including those assaatvith
destroying or repairing defective products [33]JodRrct
recall events impose costs, affect sales, raise

company's performance, strategic development afg@nufacturing costs, dilute brand equity, and Hbet

competitiveness [18].

The defective products that are dangerous for
customers from various views need to be discovered in the
frame of the supply chain. A recall due to a safety hazard
occurs because of three main triggers. First, the firm may
find the potential for a safety hazard due to a product
defect. Second, consumers or downstream supply chain
players may report this hazard to the firm. In either case,
firms must report the safety hazard within 24 hours. Third,

consumers, downstream supply chain players, and

financial value, posing a significant threat to gamies.

Recall process must be a part of sustainable dewelnt

with low economic and environmental effects [34heT
effective instrument for the recall process is oatihg and

its implementation [35].

3 Research objective, methodology and
data
Part of the research was focused on recall prosésse
the automotive industry. The main hypotheses were
established to identify the consequences of calksction
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in automotive companies. Based on statistical @mglthe determined. Part of the research was the colleciatata
dependencies between the criteria characteristiessize on recalls and their processing for the preparatén
of the risk, the quality of the products, the numtiecalls statistical analyses and confirmation of hypotheses

to action, the accuracy of detection, and the eatar were
. 2. Hypothesis .
determination

Figure 1 Algorithm of research, source: own research

1. Data collection: part of the research was theanalyzing calls for selected automotive compani@S¥,
acquisition of relevant data for recalls in thecmobtive 2015.
industry in the time interval 2005-2015. The resharsed 2. Hypothesis determination:1] claim that the extent
Google Trends analytical tools, the web portabf call-to-actions is an important indicator of #fficiency
"vosa.gov.uk", statistical sources of information the of the automotive distribution network. This argunheas
number of vehicles produced in the analyzed pediliA,  the basis for establishing the following reseagbotheses
2014, as well as summary information obtained bfor call-to-actions in automotive companies (Table

Table 1 Determination of research hypotheses, source: own research
Number of the hypothesis Description of the specéi hypothesis
Hypothesis number 1 (H1): | « There is a direct relationship between the growithrisk and the growth
of stakeholder intere:
Hypothesis number 2 (H2): | « The quality of selected suppliers affects the dqyali manufactured produc
Hypothesis number 3 (H3): | « There is an indirect relationship between the nurobealls to action and the
probability of detecting errol
Hypothesis number 4 (H4): | « The pressure on accuracy and quality is directipertional to the timeliness
of error detectiol
Hypothesis number 5 (H5) | » There is an indirect relationship between the emate and the size of the ri

The individual hypotheses were subsequently testséarches via Google Trends. For the testing of thgses
using the analysis of call-to-actions from 20052@15. (H2) to (H5), the source of information in the sif calls
Various tools were used to analyze the hypothd$gst6 was the web portal "vosa.gov.uk”, where the soufoes
(H5). The analytical tool Google Trends was usedte analysis were selected based on precisely specifiedia.
tested hypotheses (H1). Research worked with data f It worked with recalls that met the basic charasties of
the years 2007 - 2015. The frequency of the se@mch calls listed in Table 2 and Table 3.
was analyzed concerning the ratio of the total remus

Table 2 Basic characteristics of users calls-to-action, source: own research

Characteristic Identification

Vehicle Age Less than 8 yee

Cost — Bearing Vehiclemanufacture
Standard Length of Repairs 60 day

Invalidity of The Recalls Lawsuit
Compensation In Case of an Accident Not necessa
Impossibility of Repair Financia compensatio

Table 3 I dentification of the sources of users calls-to-action, source: own research
Identification of the calling action
http://www.vosa.gov.uk/vosa/apps/rec:
http://www.recalls.gov/nhtsa.ht
http://www.safercar.gov/Vehicle+Owni
http://www.mycarstats.com/reports/recalls.z
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3. Dependency identification: In this part of the
research, the dependencies of the criterion chaisiits
were monitored through the analysis of the riskghef
recalls according to the assembly groups and thlysia
of the causes of car damage. (During testing hysish
(H2)). Analysis of the timeliness of detection afulty
components was used in testing hypotheses (H3()Hd)d
For testing hypothesis (H5), an analysis of erabe was
performed (OICA, 2014), as well as summary infoiorat
obtained by analyzing the recalls of selected aatwa
companies (VOSA, 2015).

4. Evaluation of results and confirmation of

The average probability of error detection (PZAhe
probability of detecting an error represents eorafi the
production years of the vehicle to the time of skert of
the vehicle call action. The higher probability athase to
the value of p = 1 means the earlier period ofretetection
on the vehicle. (n) - represents the number ofedall
vehicles.

4 Results and discussion

Within the research of the recall actions, aftetada
collection and processing, it carried out the idiation
of the dependence based on the established hypetlzsl

hypothesesthis phase of the research was processed usiigvaluated the individual hypotheses based disttal
graphical methods and an error rate based on #veela gnalyzes.

number (1).

2305274y
where: (Fi) - error rate, probability of error, [A+ called
vehicles of individual brands of the analyzed perivij)
- total number of produced vehicles during theiwgll
action period (n-m).

Error rate calculation, resp. the probability abemwas
obtained by dividing the sum of the individual taarof
called vehicles (A) of the analyzed period (t) by sum of
the total number of vehicles produced (V) for taege of
the period affected by the recalls (n-m) (2).

(2)

manufacture year of the vehicle) .

ISZA:( i=1

start of the call-to—action

Recall actions: Cause: accelerator pedal jam
100 Consequence: vehicle acceleration
Damage: more than 9 bn. dollars

Kia
= Honda
= Volkswagen Cause: airbag errors
Toyota Consequence: malfunction
[ Peugeot at the time of need
Je— Automobile industry Damage: 8 mld. dollars

Hypothesis
number 1 (H1):

There is a direct relationshig
between the growth of risk and the
growth of stakeholder interest.

In the process of the testing hypothesis (H1) elea
direct relationship between the growth of risk ahe
growth of interest groups (Figure 1). Google Trends
used. The results were surveyed in the period 2005-
The interest of interested groups in the recalioast of
selected car brands is assessed based on theflexterest
in the analyzed issues in a limited time horizoimgishe
analytical tool Google Trends. The height of thiga in
the graph represents the frequency of the searthimgto
the ratio of the total number of searches on Gootie
data in the graph are normalized and presentedsoala
from 0 to 100. Descending, resp. the rising cundgkicates
a reduced, resp. increased search term frequency.

Cause: errors in electrical systems
Consequence: malfuction of the electric opening windows
Damage: unknown

Cause: cabling errors
Consequence: fire in the vehicle
Damage: 2.5 mld. dollars

Average level of interest

' A
! A LA ) Sl ; ég.-.!_m
LU\ W~ A1 Sl S

Figure 2 The interest of interested groups, source: own elaboration

Hypothesis H1 was confirmed.

Hypotheses (H2 —H5) were tested at user recallteven

that met criteria such as vehicle age, cost beatimg
standard length of repairs, the invalidity of thecall
action, compensation in the event of an accideability
to repair the vehicle. All these criteria havelsait values,
which are listed in Table 2. During testing the tiyesis
(H2), the risk analysis of the recall actions adoay to the
assembly groups was used (Figure 2).

Hypothesis
number 2 (H2):

The quality of selected supplier
affects the quality of
manufactured products.

n

Based on a statistical analysis of the assemblypgo
of individual cars KIA, PSA, VW, the highest shave

26.35% was determined in electrical engineering and
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electronics, which represent the riskiest errorefficles of
these brands and therefore recall actions are seged he
least risky error is the chassis 3.59% and othéicle
errors in the share of 25.75%. Based on the mareige
analysis of the structure of recall actions ofwdlial cars,
it can be stated that electrical engineering ardtednics
has the highest share (34%) in the KIA car compémy.

Recall actions according to assembly groups in
summary for KIA, PSA and VW cars

® Electrical engineering / electronics
= Brake system

= Crew protection

25,75%
= Bodywork

3,59% i .
= Driving mechanism

Control

Chassis

4,19%

6,59%

8,38% Others

5,99%

other car manufacturers, it is at the level of ¥8e2
specifically VW 18%, PSA 27%. Based on the overall
assessment of errors, the highest proportion afr£in
KIA is 5-34%, in VW at 7-18%, in PSA at 3-28%. Risk
errors based on the analysis of errors in indiVidzas
include electrical engineering, electronics and Ibhake
system.

Recall actions according to assembly groups

individually for KIA, PSA, VW cars
35%

30% u VW
@ 25%
®20%
g 15% —mh m KIA
R R ETRTE (F =
s - a0 0200 —-
o MM T | o eesa

o <5
{) oy

e
mechanism protection

Assembly group

v

Control]

@

Electrical
engineering/electro..

Figure 3 Analysis of recall actions by assembly groups, source: own research

Analysis of the causes of damage was used tohest briented to the assistance service, design erratenmal

hypothesis (H2) (Figure 3). The results of thislgsia
point to the causes of damage in selected car raatunérs
in the sector of construction errors, which accdonB88%
of the total causes for calls. Other risk causesetiicle
damage are assembly errors at the level of 31%griaht
errors at the level of 14%, software errors atléwel of
13%.

error, assembly and software error in the randele56%,
in the car manufacturer PSA errors are mainly fedusn
design errors, assembly errors, software erroiz37%.
The main cause of vehicle damage is structuratgmwath
which the KIA car company has a serious problenhat
level of 56%. In conclusion, it can be stated thatbiggest

Errors of assistance service and mechanigadoblem in the field of assembly groups is eleetric

components range from 1.8-4%. In terms of apprdach engineering and electronics, in the field of caueés

the causes of damage according to individual sdesrs,
it can be stated that in VW the causes in the se€tesign
error, material error, assembly error and softwearer are
at the level of 10-32%, in KIA the causes of damare

Recall actions according to the cause of damage
in summary for KIA, PSA and VW cars

= Design error

1,80%

3,59%

= Assembly error

= Material error

Software error

Assistance error

Mechanical component error

damage it is a design error. Based on both analyziss
possible to confirm significant deficiencies in #meor rate
at the KIA, in which electrical engineering repnese34%
and design errors 56%.

Recall actions according to the cause of damage
in summary for KIA, PSA and VW cars

60%

50% VW
o 40%
oo
g 0% = KIA
= 20%
10%
0% o @ PSA
{ @
component error

Cause of damage

Figure 4 Analysis of recall actions according to the cause of damage, source: own research

Based on the analysis of risk factors of a selegtedp
of automobiles in terms of assembly groups andesaaf
damage to vehicles, it was necessary to deterrhaeagk
of components in selected automotive companiesteaid

relationship to the structure of supply companies f
individual components. The results of this analirsitcate
a high risk of components, but a small represematif
suppliers for a given component. The average rsigrof
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components in the distribution network of the Slovasuppliers at the level of 4.53%. Based on the amlyt
Republic reaches relatively low values: 0.60% -8%1 can be assessed that to ensure the quality ofinlaé f

However, this fact does not guarantee a reduckdirite

production - vehicles, it is necessary for car canigs to

distribution network of supply companies for setect focus their attention on suppliers in the field lwbke
components. The critical area is the risk of brakeystems, asthe number of suppliers in this sé&ctow and
components at the level of 20% with a low number dhe risk is relatively high.

25,00%

20,00% "y 19.16%
15,00%

10,00%

O 11,98%

components in%

5,00%

0,00%

Ratio of suppliers in%, risk of

—'Qf‘-fwgllﬂll A9 ) 4.79%
%g_l_l_i ._i_E;!;Q;;O_Z_.Q

Figure 5 Comparison of the riskiness of components in the distribution network of the Sovak Republic, source: own research

In conclusion, it can be stated that the quality of0.9992) vehicles. In contrast, for vehicles suehtlze
selected suppliers does not affect the quality dfamborgini, the probability of early error detectivas

manufactured products - vehicles.

Hypothesis H2 was not confirmed.

Hypothesis
number 3 (H3):

There is an indirect relationship
between the number of calls tq
action and the probability of

detecting errors.

lowest (0.9972). An analysis of the detectabilitytioe
error revealed that the most recall was recorde@itooen
and Peugeot vehicles, with the longest error detetime

for Hyundai-Kia and Volkswagen Group brands. Overal
it can be confirmed that the number of recall axdjavhich
was 890 333 vehicles, had a high average erroctitate
rate of 0.999216212, but not the highest, whichmadhat
the number of called vehicles is not related to the
probability of error detection, as declared by PEH@O3J,

The highest average probability of detecting erronghere 346 707 vehicles were called, but the prdibabf
(Figure 5) is for Skoda (0.9993), Citroen and Petigedetecting errors was 0.999269888. This indicatcs tha

1000000 890333

highest for the Peugeot brand.

900000
o - 0,9995
s w0 o K S O »
= S~ ~ / 0,9985 =
o 600000 - N ~ =
> 500000 _— ~_ 7 346707 099 &
3 gggggg ~<" 234939 0,9975 @
= Snoo0o 114609 181357 ge013 | 0997 o
E 100008 L 8447 434 41220 19434 ] g}gggs
o i
i ~ A > A
g S @& FF &SSO SD
£ YL S & & & ©
= Y&Qb Q
N
Car brand

Total number of called vehicles

—— Probability of error detection

Figure 6 Error detectability analysis, source: own research

Hypothesis H3 was confirmed.
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Hypothesis

number 4 (H4): | quality is directly proportional to

The pressure on accuracy an

the timeliness of error detection.

During testing the hypothesis (H4), the analysithef
timeliness of the detection of defective componevas

2
w
(o]
o
=
O
.
(o]
w
O
=
w
o
<
d
o

Audi
o
>
(o]
o
(U]
P
w
2

E SEAT 2015
X

o 2005

> 2000

995

10 v
HYUNDAI 2015 \ears Wi

g
%
a
(o]
=
=
>
T

used, which represents the optimal time of deteaiiche

error on the vehicle and the implementation of ective

measures. The optimal period for detecting an ewror
vehicles is at the level of 3 - 11 years, whichetets on
several other factors, such as the year of maruriaof the

vehicle, the number of recall actions and its beigig.

Peugeot e
2015117 J years

Number of recalls

. The beginning of recall

. Year of manufacture of
the vehicle

Figure 7 Error detection timelines, source: own research

Hypothesis H4 was not confirmed.
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Hypothesis | There is an indirect relationship| the mismatch of production capacity, only a reletiiMow
number 5 between the error rate and the size error rate of Hyundai-Kia compared to PSA Peugeot-
(H5) of the risk. Citroen can be expected. These two car compan&s ar

relatively similar in terms of diversity and prodion

The relation between risk and error was monitoredolume, and they are relatively comparable. Howethery

cannot be compared with the car company Volkswagen
Group, which significantly differs from the prevetwo
companies in terms of production volume and diversi
The results show the lowest error rate in KIA wilie
lowest number of called vehicles.

using the error rate indicator. Error rate caldalgtresp.
probability of error (Table 3), was obtained byiding the
sum of individual brands of called vehicles in &malyzed
period by the sum of the total number of vehiclexipced
over the range of the period affected by the re€alke to

Table 4 Error rate analysis and probability of error, source: own research

Company(i) Analysis Number of Production Number of Error rate
period of call- | called vehicles period manufactured 23005 24y
to-actions(t) (ZA) (n-m) vehicles(Vv) | Fi = TVL]

Hyundai-Kia 2005-201¢ 238 26 199¢-201: 59 688 49 0.399%
PSA Peugeot Citroén | 2005-201¢ 181902 199¢-201¢ 48 552 95 3.746%
Volkswagen Group 2005-201¢ 4 58 51 2002-201¢ 89 446 08 0.513%

Hypothesis H5 was confirmed. As part of the research of recalls, we identified t
dependence based on established hypotheses andtedal

the individual hypotheses as follows (Table 5):

Table 5 Evaluation of hypotheses of calling actions, source: own research

Established hypotheses Interpretation Rating
H1: | There is a direct relationship between the growth . .
. . = v
of risk and the growth of stakeholder intei P risk = interest
H2: | The quality of selected suppliers affectsthe quali  quality of deliveries = <
of manufactured produ productior quality
H3: | There is an indirect relationship between the A frequency of errors
number of calls to action and the probability|of 'I\eror getection v
detecting error
H4: | The pressure on accuracy and quality is dlrectlyq\ accuracy = fast reaction <
proportional to the timeliness of error detect
H5: | There is an indirect relationship between the efror .
. . v
rate and the size of the ri T error ratef: 4 risk

v’ Confirmed hypothesisc Unconfirmed hypothesis.

In the process of the testing hypothesis (H1) glfiea errors, assembly errors, software errors of 3-3T¥e
direct relationship between the growth of risk ahd biggest problem in the sector of assembly groupstizs
growth of interest groups. The results of the higpsis items of electrical engineering and electronicshesector
(H2) point to the fact that the quality of selecggbpliers of causes of damage, it is a design error. To entheg
does not affect the quality of manufactured prosluct quality of the final production - vehicles, it iscessary for
vehicles. Based on the overall assessment of etlegs car companies to focus their attention on supplierthe
highest proportion of errors in KIA is 5-34%, in V&l 7- field of brake systems, as the number of suppliethis
18%, in PSA at 3-28%. The frequency of errorsvergely  sector is low and the ratio of risks is relativhigh. There
proportional to the probability of error detectioRisk is no direct relationship between the error rat the size
errors based on the analysis of errors in indiidizas of the risk. The number recall actions, which repres
include electrical engineering, electronics and Ibheke 890 333 vehicles, had a high average error deteriie of
system. In terms of approach to the causes of dama®999216212, but it is not the highest, which mehatthe
according to individual selected cars, it can lagest that number of called vehicles is not related to thebptulity
in VW the causes in the area of design error, ratemror, of error detection, as declared by PEUGEOT, where
assembly error and software error are at the lef/dlD- 346 707 vehicles were called, but the probabilify o
32%, in KIA the causes of damage are oriented o thletecting errors was 0.999269888. The optimal peto
assistance service, design error, material ersserably detecting an error in vehicles is at the level efl3 years.
and software error in the range of 11-56%, in the c
manufacturer PSA errors are mainly focused on desig

~164 ~

Copyright © Acta Logistica, www.actalogistica.eu



Acta logistica - International Scientific Journal about Logistics

Volume: 12 2025 Issue: 1 Pages: 157-166 1SSN 1339-5629

Competitiveness supported by the analysis of risk factors of the recall of products process in the
production logistics
Michaela Kocisova, Jaroslava Kadarova, Katarina Teplicka

5 Conclusion [3] THIRUMALAI, S., SINHA, K.K.: Product recalls in

The recalls of products in the automotive industry the medical device industry: An empirical explosati
represent an area of poor quality, which is refiddh the of the sources and financial consequences,
poor quality of components in automobiles, in thigveare, Management Science, Vol. 57, No. 2, pp. 376-392,
electrical, and electronic areas, in environmessality, in 2011.
management, and diagnostics. Based on the eseblisit] RAJPUT, S., SINGH, S.P.: Industry 4.0 model for
hypotheses, the consequences and causes of thgeeer circular economy and cleaner production. Journal of
of recall actions in automotive companies. The most cleaner production, Vol. 277, pp. 1-21, 2020.
common cause of recalls was found to be electrical https://doi.org/10.1016/}.jclepro.2020.123853
engineering, electronics, and brake systems. Aséme [5] ZHOU, H., LI, L.: The impact of supply chain pras
time, the risks associated with vehicle errors were and quality management on firm performance:
identified. In terms of errors, these were desigrrs, Evidence from China’s small and medium
material and software errors. The most called Veivere manufacturing  enterpriseisiternational Journal  of
Citroen, and the error rate was 3.74%. The gresisof Production Economics, Vol. 230, 107816, pp. 1-13,

the components in the supplier structure was repted
by the car bodywork, electrical systems, and access

The biggest problem in the structure of suppliesw
supply companies specializing in brakes, fuel sgste

fasteners, lighting, and wheels. The error rate wezsl to
monitor the relation between risk and error rated the
results show the lowest error rate at KIA with tbeest
number of called vehicles. The quality of selecieppliers

does not affect the quality of manufactured prosluct

vehicles. It is clear from the research results the
detectability of the error is not related to thenter of
called vehicles and the risk of components is eletted to
the structure and quality of suppliers to the autive
industry. Call-to-action is an effective tool fartamotive
companies to take corrective action and ensureadfety

[8] THOMSEN, M.R., MCKENZIE, A.M.:

2020.https://doi.org/10.1016/j.ijpe.2020.107816

[6] BATES, H., HOLWEG, M., LEWIS, A., OLIVER, J.:

Motor vehicle recalls: Trends, patterns and emergin
issuesPOmega, Vol. 35, No. 2, pp. 202-210, 2007.

[7] KRALJIC, P.: Purchasing Must Become Supply

ManagementHarvard Business Review, Vol. 61, No.

5, pp. 109-117, 1983.

Market
incentives for safe foods: An examination of

shareholder losses from meat and poultry recalls,
American Journal of Agricultural Economics, Vol. 83,

No. 3, pp. 526-538, 2001.

[9] FRITZ, M.: Der gute Ruf von Toyota steht auf dem

Soiel, The good image of Toyota is at risk, Borsen-

Tokio, Zeitung, 2010. (Original in German)

of customers who have purchased vehicles with tiaten [10] POTKANY, M., ZAVADSKY, J., HLAWICZKA,

later identified errors. The error rate in the prctibn
process is a basic strategic goal of automotivepeamies,
which is focused on reducing the error rate onpdue of
suppliers, reducing the error rate in the productimcess,
and, ultimately, reducing the costs associated gathto-

R., GEJDOS, P., SCHMIDTOVA, J.: Quality
Management Practices in Manufacturing Enterprises
in the Context of Their Performancdournal of
Competitiveness, Vol. 14, No. 2, pp. 97-115, 2022.
https://doi.org/10.7441/joc.2022.02.06

actions. [11] RUPP, N.G., TAYLOR, C.R.:Who initiates a
Recall? Theory and Evidence from the Automobile
Industry, Private Enterprise Research Center working
This paper was developed within the project paper, Texas, A&M University, 1999.
implementation VEGA 1/0340/21 “The impact of a[l2] PATTANAYAK,  AK.,  PRAKASH, A,
pandemic and the subsequent economic crisis on the MOHANTY, R.P.: Risk analysis of estimates for cost
development of digitization of enterprises and stycin of quality in supply chain: a case studyoduction
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