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Abgtract: The study aims to analyze the reasons for unpunséusice - aspects related to the absence of i@ gaat
during and immediately after the launch of a nemdpct (New Product Interoduction - NPI flag). Ttegalcollection for
the survey research is based on customer intervilvescustomer surveys were conducted with the dfetlpe computer
manufacturer of one of the companies that provitte-aales service for computer devices that atenmamufactured by
the same company and are therefore suitable faetgarch in order to determine the existing leYafter-sales service
with spare parts and the possibilities for its ioy@ment. Data collection for the supply chain penfance study was
conducted from January 1, 2023 to January 1, 22 study covered 149,937 processed customer visaaiaims from
a computer manufacturer and showed the level abmes service over a one-year period. The biggesknesses in the
supply chain for spare parts that provide afteesakrvice for new products are the uncertaintytofe demand and
warranty failures that these products will cause.

1 Introduction parts, which must be available near the customer an

The global interest and scale of distribution dé tiype of ~delivered within a short time so that the produat be
product raises questions about customer servigaglya repaired with minimal loss to the customer’s bussne

how this technology is maintained once it has been ) )

purchased and installed by the end customer. S@imin 2  Literaturereview

Management (SCM) is responsible for these issudssan  LeMay et al. [1] collected current definitions afpply
constantly challenged by the ever faster developroén chain management into practical and analytical Msay
technologies and their ever increasing distributibhis researchers defined the concept of "supply chain
makes it necessary to explore the possibilitiestii@ir management” (SCM) as an integrated [2,3]. The 'lsupp
improvement in terms of efficiency, speed, costhain management” (SCM) concept is an integrated
optimization and offering flexible solutions, aslwas management of suppliers and customers. A suppin ¢ha
working out the weak points of the supply chairotlyh characterized by the network of actors, the ratatiips
optimization work. Technical service is not onlfta@re, between them, and the processes and activitiesakat
but often also hardware - in the form of sparegarhe place init. Vodenicharova [4] derives the underdiag of
material flows required for warranty service mu& bSCM from the concept of SCM: "If one adopts therent
available in warehouses close to the customer amdncept of supply chain, its participants represalht
delivered within a short time so that the produmh e companies and organizations with which a company
repaired on time. A delay in delivery or the unéadallity  interacts directly or indirectly through its sumgs and
of a spare part to repair the device would affeettusiness customers, from the production of raw materials toa

of the customers who consume the product and megati or management of material flow to the time of canption
impact the image of the company that manufactures tof the product. A number of researchers are comtfyct
same product. The introduction of new productshe t research in logistics [5-9] and supply chain [1],k®?
computer market is a topic of great interest. Thearious sectors of the economy, which shows trerest
introduction of new products in the computer maiikea and importance of the topic.

topic of great interest and of great importance tfuo In the derived definitions of the supply chain,réhare
social, cultural and economic development of sgdiethe some unclear elements of logistics that lead tack bf
context of the dynamism and rapid development afonsistent terminology and clarity about the SQ #xésts
technology and the urgency of artificial intelligenin the with regard to the production of a final productigine one
personal and professional life of each individdidle sale that exists to ensure after-sales service forittad product.

of this type of product to customers all over therlebis These two chains (forward and backward/productfdhe
associated with the challenge of being technicallgnd product-customer service) do not always exishex
maintained within the warranty and post-warrantsigte  same time. The finished ICT product is produced soid
not only in terms of software, but also in termssphre for a limited time (usually 2 years, as the tecbgygl
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becomes morally obsolete faster and faster), wifike chain for manufacturing new products that are soid
after-sales service for the already sold ICT prodaa last have a direct impact on companies' financial peréorce,
dozens of years after it has already been takenobut so the supply chain required to perform warrantyisig
production and sale [14]. Effective logistics magragnt of the same products plays a secondary role in aarep'
supports companies in adapting to changing customausiness strategies. Traditional after-sales senaond
needs and gaining a competitive edge is emphasiged support models are still heavily dependent on human
many authors. The article by Christopher and Holwefgctors, as artificial intelligence is not yet agl@spread
combines insights of supply chain management wiéh t and the after-sales service supply chain often dmgs
service to connect fundamental customer requiresnemeceive enough attention and focus. According to Maet
[13]. al., companies need to invest heavily in their sgzarts
Many researchers [15-17] describe that a welkupply chain to achieve a high fulfilment rate and
configured spare parts supply chain (SC) can redasts reliability [18]. Centralized production is the feeable
and increase the competitiveness of spare pad#erst supply chain configuration in the article SiavasaleThey
This makes it necessary to consider the after-s@lagce research provides guidance for the developmerddifiae
supply chain as a separate SC, since the challéfgess manufacturing machines and their possible deployiimen
after the production of the final product is contpte spare parts supply chains [19].
mainly concern the availability and quality of spamarts The importance and role of the supply chain indirig
and all activities in the chain related to the ager and new products to market should not be overlookedhias
maintenance of obsolete spare parts or their peoweint would lead to unsuccessful product positioning ciomth
on the gray market. All these activities are paB0GM for with high costs, unsatisfied demand, unsatisfactory
spare parts, which deals with the after-salessewi ICT  warranty service and ineffective after-sales servidis in
and is not explained in the definitions above. Gusr turn would affect the company's competitiveness,
service is extremely important, as is service dutine regardless of how attractive and innovative the new
conclusion and execution of the transaction. ltatee product is with which it wants to compete in therked In
security for the customer and the conviction tHag t order to identify the place of the supply chaintie
company understands their needs and offers sofutmn introduction of a new product, the main phaseshef t
their problems. Many companies do not pay atteritidhe introduction of a product in the high technologgtee are
after-sales supply chain as they often suffer frompresented, namely: 1) planning; 2) concept devedogm
understaffing and underinvestment in this area. él@r, 3) system design; 4) detailed design; 5) systetmtgand
after-sales services are an important source efwe for improvement; and 6) production. The position of $#tin
industrial companies. The focus is primarily on sply each of these phases is shown in Figure 1.
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Figure 1 Sequence of activities within a company when introducing a new product to the market
Source: Adapted by [20]
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The place of SC, which is visible in all phaseghaf
process, begins in the planning phase, in whickdéagsion

The components and production technology are
determined on the basis of the assessments carriehd

is made as to which product the company will pub in by other experts. Quality standards in the form of

production. A prototype is then created. In thiagsh the
production/operations departments are
discussions are initiated with the suppliers of the
materials, components, and services required
production. In the following phases of the processi
especially in the last two, just before the prodist

specifications are developed for the most attractiv

involved aradternatives (taking into account the technicatrietsons).

They provide the supplier with information aboutk th

feharacteristics of the products to be procuredfamd the

starting point for the search for a suitable swgm@ind the
preparation of delivery orders. In addition, thiormation

launched, decisions are made about outsourcing, tbentained in them is also necessary for the suppliko

logistics sector and/or production, which is usuedrried
out in countries with low labor costs. Decisionsvamere
to produce, which logistics strategy to follow, wheo

uses it when executing the order in order to mhet t
customer's requirements. The specifications are e
compare the results of inspections, tests and tguali

assemble and through which distribution channels tontrols of the products. Depending on how the ityual

distribute finished products and spare parts

farharacteristics of the materials are describedstadtion

maintenance are also made as part of the processioimade between two groups of specifications: tbetai

launching a new product. Quality control is carrd at
every stage of the logistics cycle and in everyctiamal
area: Procurement, Production, and Distribution.

In order to determine the role of the supply chaithe
introduction of a new product, it is necessaryowkl at it
from the perspective of its most important funcéioareas:

specifications and regulations/instructions. Detail
specifications can take the form of quality staddar
designed by the organization - technical drawingd a
specifications that specify the material and mactufing
method of the product. Instructions provide moraegal
information about the quality characteristics @& groduct

Procurement, Production and Distribution and to twhand may take the form of a verbal description af th

extent the new product is influenced by the densiand
activities of the SC in each of these areas. Orlkenfnain
goals and tasks of procurement is to ensure aroppate
quality of material flow management. When introdhgca

product function, a brand or trademark, a quality
certificate, samples, etc. [21-23].

When determining the quality and technical
characteristics of product launches, it is impdrtém

new product and in the decision-making phase ofS@e consider the original flow of raw materials flowdaits
design area required to produce and service tha firsuppliers. The flow of materials and services resggui

product, procurement plays a strategic role instinecess
of the company's new product introduction.

The quality characteristics are defined in the glesif
the end product or service that the company praiand
markets. The design of products and services iedaout
by a team of specialists from different areas, udiig
logistics. The tasks and role of procurement exgarthis
product design process begin with product definitigor
this purpose, innovative ideas are collected, sofmehich
originate within the company itself, but some ofiethare
also stimulated by the development of technologiesthe
needs of the market during product definition. Brement
is involved in providing information on new matérand
technology developments on the market and, toehds
holds discussions with suppliers, investigates keig

strategic decisions such as "buy or make", asddhia is
possible in the context of the new product to beettged
and brought to market. Deciding who should supply t
raw materials depends on factors such as locatimh a
delivery times. Quality control is a challenge, andhe
event that the product contains unique componeiits w
specific technical characteristics that limit thist |of
possible suppliers, there is the issue of supplier
dependency, transportation costs and regulatory
requirements for importing the materials in questiat
this early stage of launching a new product, itriportant
to seek the advice of procurement experts in dalarake
the most profitable decisions for the company.
Manufacturing costs are largely influenced by the
complexity of the product to be manufactured anel th

design and production capacities through direcitsyis ability to produce large quantities. The standaiilin of
attends trade fairs and reviews publications irdera product components and their unification with the

journals. This information can be useful for mairkgiand
design specialists in their search for new prodigzs. The
ideas received are evaluated in terms of theimlclgical
feasibility, —market opportunities and
possibilities. The procurement specialists evaluidie
components in terms of their cost-effectiveness;tional
properties and market availability. The possitahtiof in-

components used in the manufacture of the company's
already marketed products reduces the likelihoaat th
production lines will need to be reconfigured to

financingaccommodate a different manufacturing process redui

for the new product. Appropriate product desigrusohs

would use standard manufacturing processes assdvas

shorten or postpone the differentiation and adeyptadf

house production or purchasing are analyzed foh eaproduction lines only with regard to the new pradiite

component. Procurement plays a key role in thisgss as
it provides information on the costs, quality andrket
availability of material flows and components.

speed of manufacture, avoidance of reconfiguratibn
production lines, cost and reliance on proven prtdo
and control processes would be advantageous andeeq

~ 429 ~

Copyright © Acta Logistica, www.actalogistica.eu



Acta logistica - International Scientific Journal about Logistics
Volume: 12 2025 Issue: 2 Pages: 427-436 1SSN 1339-5629

Study on the supply chain for spare parts
Maria Vodenicharova, Yulia Genova

the opinion of production specialists with regaodthe methods before the finished product is deliverede T
impact on the supply chain and the newly developeskrvice becomes more expensive, which affectsitia f
product. developed. Product design is an impofestor price of the product. The dimensions of the product
in determining the degree of standardization dutimg (volume and weight) are the basis for the pricethef
manufacturing process [10]. According to Cantinakta transportation service, regardless of whether iigils air,
structured method for configuring spare parts S@silsl sea or road transport. Sometimes the productazaé is
be used to determine whether to centralise or dedese  volume but specific in terms of their characteestiThey
inventory management [15]. determine the packaging and the type of transpomntat
Distribution is the final phase of the logisticopess. which has a direct impact on transport costs.
While the first phase is related to the procurenwrthe
necessary material resources (supply) and thedéodhe 3 Methodology

control of processes within the company (produgfitire The data collection for the survey research is dase
third phase (distribution) comprises the physicglequests to customers who are computer users iofghe
movement of products to the end customer and ce@stonhree companies examined in the case study. Theries|
service. How distribution proceeds depends largelyhe to the customers were conducted with the help ef th
final outcome of the efforts of many participantsthe  computer manufacturer of one of the companies that
previous phases of the logistics process. Goodtsem® a provides after-sales service for computer equiprtreattis
prerequisite for increasing market share, achietigher not manufactured by the same company and is therefo
profits, and thus broader opportunities for prodantl  syitable for the research in order to determineettisting
technology innovation and, of course, for succéssfievel of after-sales service with spare parts aediays to
market positioning. A rationally organized disttiom  improve it. The data was collected through feedtemk
therefore promotes the partnership between suppliegystomers following a warranty failure that reqdira
manufacturers, dealers, forwarders, and other coi@pa replacement part to repair the product. The termsd a
involved in the supply chain and thus becomes @nditions of the after-sales service companylsaese to
springboard for their success. Conversely, poorlijhe warranty request, as specified in the customm@racts,
organized distribution demotivates and discreditssé show how well the company was able to meet the
companies and worsens their market position. Th& mauystomer's expectations in a timely manner. The
objective of distribution is to minimize the Costtsnoring respondents are private and corporate customersusao

and delivering products - from manufacture to peseh computer equipment (servers) and have active cestom
while achieving optimal customer service, i.e. W®ling  service contracts.

products when and where consumers want them, dhd at  The data collection to conduct the after-salesiserv

time they would most like to buy them. supply chain performance survey was conducted from
The customer's order triggers a series of actitmedd  january 1, 2023 to January 1, 2024. The study edver
at meeting his requirements in terms of quantiéyge, 149 937 processed customer warranty claims from a
quality, price, delivery time and place of delivery computer manufacturer and showed the level of custo
Distribution therefore begins with the receiptloé order, service over a one-year period. The feedback fr&@21
continues with its processing and compilation andse respondents (private and corporate customers of the
with the transportation and delivery of the ordepestiucts company) was taken into account in the analysi® Th
to the customer. These are generally the phasestii® respondents are mainly private companies (small and
up the basic sales cycle. Distribution, which issidered |arge), schools, hospitals, universities, banks atfrs
the main functional area, consists of various elds)éhe that use computer equipment for their business. déta
most important of which are warehousing angracks the fulfillment of all registered cases cdrmnty
transportation. These elements of logistics aresidened claims of the company's customers using computer
in the context of making the right decisions foilding an  equipment.

SC market when introducing a new product to theketar Aspects related to the supply chain activitiessioare
Most warehouses have standardized shelf sizestar®l s parts immediately after the launch of a new produptto
products on pallets. In the best case scenaripatieaging 6 months) of computer equipment from the point iefw

of the product allows for its optimal placementeaopallet,  of ensuring after-sales service. The data refteztavel of
ensuring safety and stability and optimizing spacéhe  after-sales service provided to 101 customers af ne
warehouse. Due to their size, some products cabeot product category (NPI flag) computer equipment who
stored on a pallet or on pallets already set ugh&n made 1294 requests for warranty services requiang
warehouse, so they have to be stored in sepagitiés replacement part. This data is analysed to identify
elements and assembled |mmed|ate|y before dellv@“y weaknesses in the after-sales service Supp|y cloain
makes warehouse operations more expensive andtt®adgeplacement parts immediately following the launéthe
additional product handling. Wholesalers and retaiblso new product. (The data comes from the survey of2.,5

have a hard time if the product characteristics @€ cystomers, but has been filtered by the NPI flag,dnly
standardized and require special storage and mgndli
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the 101 customers who consume products that welee level of customer service for 101 new prodatégory
launched less than 6 months ago). (NPI flag) computer device customers who submit2e4

Analyze the reasons for unpunctual service durimd) a requests for warranty service requiring a replacgrpart.
immediately after the introduction of a new prod(ddata This data is analyzed to identify weaknesses inafter-
collection through a survey). The following data isales service supply chain immediately following th
collected in order to investigate improvement opymaties  launch of the new product. Table 1 shows the nurober
in the spare parts supply chain during and immelgiat computer hardware products (116) and the numbsgare
after the introduction of a new product and to ®syg parts (839) introduced by computer hardware
improvement opportunities that should be implemgtiie manufacturers during the reporting period. The data
the initial phase of the introduction of a new prod The broken down by quarter and includes informationttoen
internal activities of the spare parts supply clokiring the percentage of cases where a replacement part wés ma
introduction of a new product are analyzed from thavailable in time for the new product to be serdicEhis
perspective of ensuring customer service. The dakto ensure that a spare part required to sethieenew
includes: the number of new products introducedhan product is available in the warehouse network attitme
computer category (116 new products) and the ptdceee  of initial sale. In general, new generations of patar
for each product (or the spare parts required distarner products are sometimes sold to customers yearsetibiey
service (839 spare parts)). The time periods irclwvkiach are manufactured and launched. The date of expérded
newly introduced spare part must be available i thservice of new products is known to the compang®as
computer manufacturers' warehouse network and feady before the product is sold and installed at thearner's
after-sales service are taken into account. Thia @& site. In the data, this date is referred to byatblereviation
analyzed to identify weaknesses in the spare pagply FSD and is the target/date by which the companyt mus
chain during the introduction of the new producittare ensure the stock of spare parts. Within 90 days puithe
the cause of delays in ensuring the availabilityspére FSD, the supply chain staff must ensure that altesparts
parts required for after-sales service in the wauwsh of the product tree of the new product that aresetgrl to
network be needed for after-sales service are availablehén

- Stage 1: Assess the level of timely introductadn warehouse network.
spare parts when introducing a new product (using a Table 1 shows that 116 new products were introduced
balanced scorecard); within one year and 839 spare parts were addécbtafter-

- Stage 2: Identify the main reasons for the ldcdpare sales network to support these products. The pedioce
parts during and immediately after (6 months) thef the after-sales service supply chain for spamspis
introduction of a new product using a Pareto anmslgsd measured at a global level. It is measured ana:ptes by
root cause analysis; comparing the number of spare parts that are not

- Stage 3: Identify the weak points in the aftdesa guaranteed to be available on the FSD date withata
supply chain during the launch of a new product bgumber of spare parts that need to be providedeniice
identifying the reasons for missed deadlines in theupport for each of the new products. The dataaiolel 1
implementation of after-sales service for new patsldue shows that performance was below target in thréeobu

to the lack of a spare part. four quarters during this period. Consequently, the
Company's target of having spare parts availabESD
4 Resultsand discussion was not met. Table 1 contains data on the intraoiucif

Activities in the spare parts supply chain immealiat new computer hardware products and their spare part
after (up to 6 months) the introduction of a newnpater Well as performance metrics for the customer servic
product from a customer service perspective. Diatavs ~SUpply chain, as described in the text.

Table 1 After-sales service supply chain of spare parts regarding the provision of stocks for thefirst service order
Quarter " unI;er:)e(:IL(J)cftgI - Number of Spare Parts % Spare Parts Performance vs. Target
Introduced Available at FSD )
I ntroduced
Q1 29 204 88% Below Target
Q2 30 21( 91% Below Target
Q3 28 20( 89% Below Target
Q4 29 224 95% Met Target

Note: FSD (First Service Date) refers to the target date by which spare parts should be available in the war ehouse network

Having established that the performance of theespaorder, the reasons for this are examined usingratda
parts supply chain in customer service does naegelits analysis. Figure 2 shows a Pareto chart of the neaisons
goal of providing a stock of spare parts for thstfservice why the spare part did not arrive at the IT compmny
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central warehouses in time to secure the firsicerder. In second place is GBU late release (firmware) with
Three main categories of reasons stand out. Th& m&2% of all cases in which a spare part did novaiin time
reason, which accounts for 32% of all cases whegage for the first service order. The reason for thishbem lies
part did not arrive in time for the first serviceder, is the in the lack of synchronization between the suppigic
MOQ — the minimum order quantity required by thethat deals with the production of an end product e
supplier-manufacturer of the spare part from themater one that deals with after-sales service. Wheng firoduct
technology manufacturers. The weakness in this masein the computer category is manufactured, the -afidgs
that when new products are introduced, the compasgrvice waits to validate all technical aspectateel to the
requires minimum quantities (insufficient to meet spare correct functioning of the new product and all its
part manufacturer's MOQ conditions) from the sugpli components before giving the green light to theviser
manufacturer of a spare part to position them éngtock activity. One of these technical checks relatebesystem
network in case a warranty claim occurs in thet fiig  board or motherboard of the new server. Beforeooust
months after the new product is introduced. Theservice receives the order to take the system biodod
minimum quantities ensure availability in the wayebe stock, production must ensure that it is workingperly
network and guarantee that the company has apgdr® and that the latest version of the so-called firmewes
the warehouse network in the event of a warrardincl installed. The production delay on the software siffects
However, the supplier of this spare part is notaglsv the chain and delays the readiness to add the heasdw
prepared to fulfill the request in the quantitieguired by system board to the company's stock network asaeesp
the computer companies, as this can disrupt theart. The production delay is not taken into actaumen
production plans and processes. Example: computgpdating lead times and end dates for spare part
manufacturers, when launching a new product, ordptw availability. This poses a challenge for the afieles
to have 3 cables (one in each central warehousefieig  supply chain, as it is directly dependent on préidncand
stock in sufficient quantities to ensure warramtjures in  its deadlines.

the first 6 months after the launch of the new pmdas In third place is "delays due to the installatidramew

no failures are expected with the new technologgiije  supplier" with 20% of all cases in which a spare piad
the cable manufacturer requires a minimum ordentifiya not arrive in time for the first service order. $ltause of
of MOQ 100 pieces. For certain categories of sparés, delay occurs when the company enters into a new
such as cables, it would not be possible to lirkdfter- contractual relationship with a supplier with whanhas
sales service supply chain order to the order gladgethe no previous experience. In the dynamic world of
supply chain for the manufacture of the final pretduith  information technology, the emergence of a new lsaipp
the same cable manufacturer, as the manufactutbeof and its rapid rise in the market is no longer &s &3 it was
final product is at "chassis" level - the requireinis for in the past. Despite the company's desire to cifadelits
the same manufacturer to pre-assemble the cabld® in suppliers and work exclusively with a few key sugd, it
chassis required to manufacture a final productvél@r, sometimes needs to establish a new relationship avit
maintenance is done at the cable level, not atliassis supplier with whom it has not previously workedoirder
level, and for this purpose the same componentabat to bring a new competitive product to market. Hishing
different level, is ordered separately from the esama new relationship with a supplier that offers detjuality
manufacturer. Negotiations are held between the R better pricing terms for spare parts (or botigt tthe
companies and the spare parts manufacturers tog¢bde company needs to manufacture a new product is e tim
minimum order quantity or to agree that the sameonsuming process. Negotiating price contractgjrmet
component will be purchased by the PC companidsmwit options for defective parts and repair contradtesaime

a certain period of time and not only when a neadpct and causes delays in the introduction and positgof

is launched. These time-consuming negotiationstlzee these parts coming from the new supplier with wibm
main reason for the delay in ensuring the avaitghdf computer manufacturers are technically building new
spare parts in the PC manufacturers' warehouseorietw  relationships.

the time of the first service order.
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Figure 2 Pareto analysis of the causes of missed deadlines for providing spare parts ontime, for servicing new products

In order to identify the main weaknesses of theraft chain for spare parts of 101 customers was anglysetl
sales service for spare parts when new products ahe first (6 months after the product launch) watya
launched, an analysis of the efficiency of therasaes orders with spare parts have taken place (1294estsju
supply chain for spare parts is carried out imnmtetijafter For the year under review (January 2023 to Jark@2y),
the market launch (6 months) of a new product. §thdy Figure 3 shows that of all service orders (149,98)y
focuses on the after-sales supply chain immediatfier 0.86% (1,294) concerned products that were plaogtie
the new product has already been positioned with timarket less than six months ago (NPI labeling).
customers (the service provided by the after-sslgply

Sum of Los Net qty

NPI Product Flag

1% NPI Product Flag A

ny B (blank)

Figure 3 Number of serviced requestsfor after-sales service of customers who purchased new computing products
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This percentage is to be expected as productstgoldof a spare part are to be expected in the firsblths after
customers under warranty in the early stages oflithe installation.
cycle are relatively rarely damaged and warrangncs Figure 4 shows the number of service requestsuwedei
increase with the degree of moral obsolescenceh@f tfor new products that were responded to prompttyfan
equipment and, accordingly, with its operation.idt which a replacement part was provided to fulfileth
common practice for computer companies to techyicalwarranty. Figure 4 shows that in 94% of cases a
test the performance of a product at the manufecfur replacement part was available and warranty sesviege
facility before the product is installed at the tomser's provided on time, but in 6% of cases this was hetdase.
premises. It is expected that all possible testd aConsidering the company's goal to provide a 1008&besp
replacement of a spare part will have taken plaferb the parts service for new products, it is necessargleatify
product is installed in the customer's data certeis the reasons why the requested spare parts were not
assumed that no failures that would require thieogent available at the time of the request.

Sum of Los Net gty

NPI Product Flag

6% NPL. .Y
HIT.. .Y

mYHIT

mY MISS

+_

Figure 4 Level of after-sales service achieved with spare parts for new computing products (missed (MISS) / fulfilled on time (HIT)
warranty claims)

Figure 5 shows the reasons for missed deadlingbdor practice serves to optimize inventory levels, optercosts
timely execution of a service order with a sparg flir and later make the right decisions - in which raglo
products launched less than 6 months ago. Figgledws warehouses, what types of parts and in what qiesitid
that the reason is the same for all requested gmatte position them so that customers in the region easeloved
categories, namely a delivery delay ("Deliveredlaie™). in a timely manner. Regarding the types of spamspa
This means that a spare part was available (usirally requested for the maintenance of products launtdssd
central warehouse) but not close to the custorhel not  than six months ago, Figure 5 shows that it is lliskls in
available in a regional company warehouse). It is @1% of cases, followed by network spare parts ¢het
common practice for computer companies to keepakst and routers) in 31% of cases and in third placdesab
of spare parts needed for after-sales service imrale adapters and chargers in 8% of cases.
warehouses at the beginning of the product liféecythis
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LOS Status ~ Los Function Group Code .Y NPIProductFlag .Y

Sum of Los Miss Qty

Delivered too late Cable/Adaptr/PwrCord
8%
|

elivered too late Hard Drive

Delivered too late Product Netwrk Dvic 61%

31%

Figure 5 Reasons for missed deadlines for the implementation of after-sal es service but new products due to the lack of a spare part

Due to uncertain demand and warranty failureghain and present management with the challenge of
computer equipment manufacturers often take theaofis managing all relationships with different suppliars
not stocking spare parts in regional warehousethéofirst  different ways (depending on the established requénts
six months after product launch. Instead, they waiil and the agreements made with each of them).
demand has stabilized so that they can make better Some of the spare parts are produced by the compute

decisions about stocking in regional warehouses. manufacturer itself - these are spare parts thgine
special processing of the software part, whicloislgined
5 Conclusions with the hardware part to match the finished produc

The analysis of the research data shows that cempuffirmware, etc.). The problem that may arise witthbuse
companies work with several suppliers and manufacsu Production of spare parts is the maintenance ofpetgnt
of spare parts. A large proportion of the sparéspased and highly qualified personnel (engineers), whickams
for the production and after-sales service of fisgp additional costs for the computer company. Onehef t
products are supplied by non-company manufacturefys to improve the after-sales service supply rctfai
(third-par[y Supp]iers such as Intel or AMD (prmsL spare parts could be Soug_ht in cost rationalizatiothe
Nvidia (graphics cards), Amphenol (special cablesfirea of spare parts production.

Samsung, Kioxia, Seagate and others (hard disks), e
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