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Abstract: The aim of this study is to analyse and evaluatedrder picking process and the transport of prdto
customers, taking into account the specific charatics and potential of small and medium-sizetlisirial enterprises.
Scientific standards and selected indicators foasugng the efficiency and quality of transport arder picking
processes were used to achieve the intended ofgiectThe research was conducted in a small, faouwiyed
manufacturing and trading company specialisingéngroduction and sale of wrought iron finishingreénts and fences.
The analysis covered both internal and externakpart processes. It was shown that the orderrgicirocess in the
studied company is largely based on manual proesdwrhich, despite high precision, generates tiomseming
activities related to the movement of warehouse leyeps. External transport efficiency indicatorowbed high
efficiency and appropriate use of transport resssir€he high quality of deliveries, as measuredrbime and reliability
indicators, confirms customer satisfaction. Thelgtwas conducted in one company, which is a lineitat-uture studies
should include more companies from the same sePtaposed improvements need to be verified sometifter
implementation and solutions resulting from datalysis can help SMEs in similar industries to imgraheir logistics
processes. The work brings a new approach to talysas of order picking and transport processethéncontext of
SMEs, providing practical solutions and indicatargas for further research. It is aimed at logisti@anagers, researchers
and practitioners interested in optimising logssiitocesses in the industrial sector.

1 Introduction « Releasing the goods, i.e. loading the products onto
In an era of fierce competition, the activitiedakiness the means of transport.

entities are not only limited to production, deling

products to the target market, but also to achgpvire Finished products arriving from the production lare

desired sales volume, maintaining proper relatioita  labelled with the product symbol, name and, indase of
suppliers and customers [1]. Close cooperation wii@n individual order, its number and customer datzch
suppliers and with the distributor is required. IBot labelling facilitates the storage and, above &k, telease
procurement and distribution are closely linkedtie of specific products for picking. In theory, theléwing

transport of materials, raw materials or finishembgs. types of picking are distinguished, i.e. the prapan of
Without properly functioning transport, it is naigsible to  finished products for dispatch, according to theoading
run any business. The organisation of the trangpodess 1o the order [6]:

has a significant impact on the logistics proceesfluidity » Simple picking: one person carries out a single
of the logistics chains. Whether in warehouse memesmt, order.
production or finished goods transport, transptaypan e Combined picking: combining individual orders
overriding role. into picking lists.
One of the basic processes in the finished goods « Zone picking: picking of an order from a
warehouse is order-picking, which involves takipgdafic particular zone by one worker.
types and quantities of products from the storagassand
combining them into one separate unit [2,3]. Thisthen The analysis undertaken of the process of ordé&imgjc
be transferred to the release area for transpotthéo and transport to the final customer, concerns a
customer. manufacturing and trading plant belonging to a gmal
The following movements are carried out in thdamily-owned enterprise located in Poland, in tilesgan
finished goods warehouse [4,5]: province, in the city of Gstochowa. The company was
* Receipt of finished goods from production. founded in the interwar period and operated as a
» Unloading of the products: transfer to the storagelacksmith shop. In 1992 it was transformed into a
area. company, and the company is currently managed by on
« Configuration of the corresponding sets oPwner. The company is involved in the productiod sale
products, according to the order (picking). of wrought iron home finishing elements and complet
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wrought iron fences, including the

installation ofhighlights the importance of addressing specifitustry

automation. The company's development is evidencezhallenges and implementing innovative solutiondrtee

among other things, by a systematic increase inahge
of products directed and tailored to the needs hef
individual customer.
production is, for example, the realization of indual

orders for armor and knightly weapons. The producti

and fulfillment of such orders is niche in Poland.

In the selected company, straight picking is usdith
means that one warehouseman picks the goods fitdis
according to the order. In addition, a 'man to potd
picking system is used [7]. This system is basetherfact
that it is a man who reaches the storage areadfartizular
product, picks it and moves it to the picking di&ja

The results of the authors' research show tha fkex
lack, especially in Poland, of effective tools désag the
order picking process with concrete examples. titah,

there is a shortage of commercialization of prattic
solutions to support the management of this proaess

order to optimize the activities of companies ia game
industry. Most often, these topics are discussedjaneral
way in the context of logistics processes [9, ld] picking
process optimization [11], picking automation [14-br
inventory management in the context of picking 165,

Also analysed are examples of the implementation

innovative solutions in the handling infrastructure
IT systemsy
supporting  picking processes [18,19] or working,

improving the discussed process [17],

conditions in goods picking processes.
Therefore, the motives for taking up this topic ever

An example of customer-omeht 2

The relatively small number of studies on th
Polish and foreign publishing market concernin

business growth and competitiveness.
t
M ethodology
2.1 Research background

transport infrastructure

The transportation infrastructure of a plant isselg
related to its characteristics and activities. tFafsall, as
mentioned in the introduction, it is a productionda
commercial activity. The plant carries out exteraad
internal transportation tasks. External transpertarried
out to a small extent, only for its own needs. The
entrepreneur owns two delivery trucks. These ard @nmd
Renault tarpaulin vans with a capacity of up tot8ris. If
necessary, the tarpaulins are pulled down. Onehef t
vehicles is a 2018 version of the Opel MOVANO. dt i
characterised by relatively low fuel consumptiancan
accommodate 8 to 10 pallets. The other vehicle28lat
Renault Master 2.3 dCi, which can also accommodpte
to 10 pallets. Both vehicles are leased. The vebialre
mainly used for supplying the plant. Materials are
delivered, semi-finished products intended for the
oduction of products. Transportation is carried aver

ort distances. All materials are purchased froppkers
Silesia, Malopolska, or Swietokrzyskie provincEsst
all, steel, stainless steel and, in insignificqnantities,
uminum, paints are delivered.

The plant cooperates with wholesalers based in
Czestochowa. The short distance between supplietseff s
Eroducts contributes to the low transportation £dsr

upplies. The number of deliveries per month isatde

the company's

the order picking process in manufacturing,nq gepends on the volume of orders. The vehidtes a

companies in the forged fencing sector.
context of order picking.
analysing order picking on specific examples.

The purpose of this study is to analyse and eallnet

handle product deliveries to customers. In the cise

The lack of a set of practical solutions in thggrge order, customers carry out the pickup witkirtbwn

transport. Such a decision by the plant owner s @u

The lack of scientific and research publicationgconomic reasons. Recipients of the products arenip

small locksmith stores, but also large chains of
construction stores, which receive large quantiids
products of varying dimensions (spans, or handlEisg.

process of order picking and transportation to thgrganisation of external transportation above & ts the
destination, taking into account the requirementsl a yesponsibility of the recipient. The owner wouldséao

potential of small and medium-sized industrial gmises.
The authors' analysis identifies a gap in researchrder
picking processes, particularly in the SME manufeny
sector. It highlights the need for practical saln§ and
commercialization of tools to support the manageraad
optimization of order picking, especially in an urstry
such as wrought iron fencing.

The research results presented will contributehto

rent the means of transport (a set of tractor amdi-s
trailer), which would involve significant costs.

Intra-plant transport refers to the short-distance
transportation of raw materials for productionemmstation
transport and to the finished goods warehoustadtsis to
synchronize the flow of goods in the productionley@he
organisation of internal transportation within ghlant is

t adapted to the specifics of production. It makesfitw of

development of a remediation plan to improve ordejoods take place safely and at low cost. Transpbrt

picking and external transportation processes. tiesghc
solutions from the data analysis can help SMEsnmila
industries improve their logistics processes andrall/
efficiency. This opens the way for further researcbrder
picking optimization, transportation logistics asdpply
chain management, especially in the context of SMEis

materials or finished goods is carried out aloregdhortest
routes, using forklifts. The plant is equipped withe
forklifts. Due to the parameters, the plant hascpased
Still brand forklifts, which can carry loads of tp8 tons:
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» Model RX 50, which is particularly suitable for course of the production process. This is becahsee t
unloading and loading cars and transporting palletgoducts are delivered at the right time to a djmeci
in the warehouse, delivering components tgosition. There are then no unforeseen interruption
workstations, makes it possible to transport lazfds ~ Another type of transport is small overhead cranes,
up to 1.6 tons in narrow spaces betweewhich allow the transportation of large elementshsas
workstations (2 units). railings, balustrades, gates, fence spans for pogadding.

+ Model RX 60 makes it possible to transport heavifainting is preceded by cleaning the welded elesrfenrn
loads of up to 8 tons, is used for loading anémpurities. The plant has an automated washingpsta

unloading of trucks (1 piece). where metal parts are cleaned of grease and pedtect
«  Horizontal compliment cart model OPX 20/25, withagainst corrosion. Paint (powder) is applied to tthes

a lifting capacity of up to 2,500 kg. prepared surface in a spraying manner. _ _
«  Horizontal stacking cart OPX D 20, characterized Depending on the order, the elements are painted in

by minimal twist, load capacity up to 2 tons. different colors. The parts are then sent to actredepaint

oven, where the paint is cured. The painted pag$eat-

They are used already at the time of receipt afdato  treated for about 20 minutes at a temperature @20y
the raw materials warehouse. Unloading of vehigges C- The paint coating makes the metal parts resistan
carried out using forklifts. These are electrickiifis, Meisture, temperature changes, UV rays, chemieats,
which do not emit exhaust fumes into the environmer@P0ve all, to corrosion and mechanical damage. erhes
Batteries are fully sufficient for eight hours dfigle-shift ProPerties are important for products that are used
operation. Delivered goods are transported by iftskio  natural environments. Painted components are suttjec
the designated location in the raw materials warstoAll  detailed inspection and then transported to firdsggods
raw materials are stored on pallets for quick maaetmin yvarehogsgs. When discussing mternal transportation
addition, two HPS hand forklifts are used at thanpl issues, it is also necessary to characterize raaoisge,

Due to the nature and variety of productionunload'”g and_ loading points for raw matenals/p_)md.
transportation is carried out from the warehouse tbh®maneuvering area provides a safe approacthirfies
individual stations. There are distinguished posgi for t© the unloading or loading ramp. Intra-plant roads of
the production of balustrades, railings, gatesgdition to 2dequate width to ensure maneuvering of vehiclés. T
the production of details (decorative knobs, legter Main roads are 1.5 to 2.0 meters wide. Howevewdsst
numbers, etc.), handles, hinges, building managemefi@tions up to one meter. Larger distances are esetw
systems, paint shop. This organisation of workstatis ndividual departments, i.e. the warehouse, thelyron
due to the diversity of production technologiegeinal S€ction, the paint shop and the finished goods Ivaarse.
transport is shuttle, which means that a forklitieers a | hese distances take into account health and safely,

particular material to a particular workstation. the way Including fire safety. It should be noted that tbeds are
back, it picks up waste. smooth, without thresholds, marked in yellow. Theex

Pallet trucks are mainly used for shifting palietth an of internal transportat.ion means must not excekmﬁg.
insignificant load All forkiifts and pallet trucksave the EMPloyees use the internal parking lot, the locaind
necessary technical documentation, which allowmtte Which does not impede the entry and exit of externa
be serviced. Due to the plant's single-shift ojienat transport vehicles. The length lof the ramp and door
batteries are recharged after eight hours of use. openings ensure the free reception and transfévaals.

The use of forklifts is higher in the situation oftift gates are used - segmented.
transporting raw materials to the warehouse, a$ agl .
during car loading. On the other hand, the useddifts 2.2 Research methods and material
in production depends on the type of orders being The aim of this study is to analyse and evaluage th
processed. It should be mentioned that the plastrica Process of order picking and transportation to the
overhaul downtime during the year. Production taitese ~destination, taking into account the requirementsl a
cyclically in one shift. Hence servicing, technicalPotential of small and medium-sized industrial emises.
inspections of forklifts take place successivetyttat the This main objective required answering the follogvin

plant is not deprived of means of internal transpor research questions: o _

Thanks to the delegation of authority, each person 1. Whatis the organisation of mterngl and external
operating a particular forklift is responsible fts proper transport in the company in question? _
use, controlling its technical condition, as wellits daily 2. How is the picking process carried out in the
operation. He or she is responsible for entriesha company?
equipment records of maintenance performed, fluid 3. How is the transport of finished goods to
changes, tires, etc. Delegation of authority alsmrmtes customers organised?
the economical use of means of transportation.cbnect
organisation of internal transportation promotesgroper In order to obtain answers to the questions pasedse

study was selected as the research method. Therchse
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tools used were - a direct casual interview with dlwner e Scanning the code from the label of a particular
of the company and a critical analysis of documents product.

provided by the company under study. The interviexs Picking up the particular product and transporting
conducted in July 2022. The analysis of procurement (transferring) it to the picking location.

documents covered the entire year 2022.

Selected indicators were used to measure the A warehouse is a place from which finished products
efficiency and quality of transportation and pickifthe  are manually retrieved by a designated warehouseman
data obtained allowed the calculation of externaych a solution requires the allocation of adegfiraie not
transportation costs on a monthly and annual basie. only for finding and retrieving the product, busalfor the
originality of the presented material lies in tlevelopment  movement of the warehouseman. The order picking
of a recovery plan for the picking process. Théeotion  process is often time-consuming. Figure 1 shows the

correctness index was calculated to measure tB@rcentage of individual operations that constittite
correctness of product picking. A measure of thgjcking process.

correctness of the completion of products is comidaof
non-conformity with the customers' order, i.e. th
collection correctness index. For this purpose, tf
following formula (1) was used:

cc==% (1) &.
2%

T

1
ICC - Correct collection,
N - Number of improved orders completed,
T - Total orders completed.
The indicator value for the six warehousemen inedlv
in picking and shipping products for 2022 is préednThe
efficiency of the process of transporting goodsthe _
recipient was also diagnosed. For this purposectad * Movement » Searching
indicators were used, i.e: Retrieval = Process Organization
+ Vebhicle utilisation rate k,,.

+  Technical readiness index of rolling stodk;-
* Vehicle time utilisation ratekhp_ Figure 1 Picking process - % share of individual activities

+  Utilisation rate of technically fit vehiclek,,,.
* Vehicle load space utilisation ratez;,.

= Other

Analysing the data presented in Figure 1, it shdeld
noted that almost half of the time involved in prakan
order is the movement of the warehouse worker. This
3 Results person does not always use forklifts. In the cdsaraers

Simple picking is used in the company, which mearfer details such as handles, hinges or other steais, the
that one warehouseman picks the goods for dispat@arehouse worker moves between the racks on foot.
according to the order. In addition, a 'man to potd Despite the use of automated warehouse handlintPjRF
picking system is used [20]. This system consittsman the retrieval period for product data is still talaly long.
reaching the storage area for a specific prodickimg it  The time taken to retrieve products varies, dependn
and moving it to the picking area [21-23]. Wareteuen the level of storage and also the location (shedf.clear
begin the picking process when they receive th@at the fastest picking time is on the first lemeld the

preparation of goods for shipment. This order idek! longest on the highest level. It should be notedtie total
* An inventory of the products, including theirtime it takes to pick five products and transpoert to the
characteristics. picking area is 4 minutes. It should be noted tinet
*  Number of pieces (packages). average speed of the warehouseman is 5 km/h. Hiis i®

*  The location of the products. optimal. Similar picking times occur when usingkidgts

when the products are large and heavy. The pickedg
In cases of small orders, picking of goods is dongre moved/transported to the picking area. There, t
manually. The warehouseman delivers the productérehouseman assembles the goods. The organisdtion
according to the order to the picking point. As timred, picking takes place according to the order of skipn
he carries out only one order. The process of picki order by order. Small-sized goods that are omtder list

single, specific product consists of the followstgps: are stored on pallets and then protected wittofoacked
«  Scanning the storage location code. in cardboard boxes. Once all items have been coethle
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the prepared goods are handed over for dispattheto with the customers’ order, i.e. the collection eotness

customer. Associated with picking is the quality ofndex.

shipment preparation. The correctness of the cdioplef The Table 1 below shows the value of the indictior

the products is measured by complaints of non-gcanifp  the six warehousemen involved in picking and sknigpi
products for 2022.

Table 1 Collection validity index

No. of Number of correctly Completed orders Collection accuracy rate
warehouseme completed orde
1. 8,37( 8,68( 96.4%
2. 7,75( 8,06( 96.1%
3. 5,58( 5,89( 94.7%
4. 8,624 8,93: 96.6%
5. 7,32( 7,62¢ 96.0%
6. 7,54( 7,83( 96.3%

Considering the values of the indicators preserited,customers. External transport is carried out exodls
should be noted that they are close, at just 08%.9nly  within the country, primarily in the Silesian, Opoand
in one case, that of the warehouseman processig ttesser Poland Voivodeships. Thus, transport isezhout
smallest number of orders, is this indicator be®@®&6. At over short distances. The task of the driver recgha
the plant, each poorly executed order is analysed ftransport order is to work out the shortest possiblte.
products that were mistakenly completed. The mogtis task is facilitated by the GPS system.
common mistakes involve details, metalwork, handles One vehicle covers an average route of 300 km @ on
These products are produced in different assorsnentlay. There is rarely a further trip of more tha® &n per
colors, which can result in incorrect classificatiof the month. The cost of transport is:
product to the order. Analysing the mistakes médeas + Fuel consumption 9 litres/100 km, i.e. about 30

found that they are mainly due to lack of attention litres per day x 5.5 PLN per litre: about 165 PLN
absentmindedness of warehouse employees. Theyymainl (monthly 3,630 PLN, for two cars about 7,300
concern: PLN).
+ Taking the wrong number of products e Driver's remuneration including other benefits:
(inconsistency with the order). PLN 6,500 (two drivers PLN 13,000 per month).
» Taking products from the wrong place.
* Wrong storage. The monthly cost of fuel and work of two drivers is

PLN 20,300. When calculating the cost of transpos,
It should be mentioned that the plant accepts sug¥ill also add:
complaints and sends the correct product at its owne Insurance including AC: PLN 2,500.
expense. Also, rechecking the order before sentieg » Depreciation approximately: PLN 2,000 per year.
completed cargo eliminates mistakes. Efforts shdadd «  Servicing: approximately: PLN 3,000.
made to improve order picking, through more effectise «  Tyre replacement: PLN 3,200 per year.

of IT systems. Correct labelling of products, progierage . other expenses, e.g. vehicle washing: PLN 3,000.
will help to reduce the number of complaints. Imeotly

complgted orders incur costs due to complaintg and o the basis of the data presented, it should be
corrections. In the plant, each wrongly compla@gbris — .,ncjyded that the annual cost of external transp@LN
analysed for products that were mistakenly comgletee  »57 300, Most funds are allocated to driver remaiien
picking process is completed when the transport i8ni gn fel. In the case of delivery of products rcipient,
handed over to the dispaich area. the cost of transport is mentioned in the produaess

The company in question does not organise extemaliract. Drivers making deliveries on the retwarfey
transport if the load exceeds 3.5 tonnes. Trangdarger  cqjiect raw materials from suppliers, which elintzg

goods is carried out (organised) by the orderimtypiself. empty runs. Managers also analyse the efficiency of

As mentioned, the main customers for the produdS ggytemal transport using selected metrics. Thesgasare
locksmith shops, wholesalers, chain shops or idd&i  ¢hown in Table 2.
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Table 2 External transport performance indicators for 2022

Metel Formule Indicator valu
. . T,
Vehicle utilisation rate ky, = T
-k o . c 0
P Ty — lifetime of the vehicle 83%
Tc —total inventory time
Technical readiness _ T,
. i i =
|’?dex of rolling stock . T,+T, 94%
g Tu — time of use of means of transport
To — vehicle operating time, i.e. inspections and re
T:
Vehicle time utilisation Kpp = T_j
rate -k o ) P 84%
he Tj — driving time of the vehicle °
Tp — total working time
Utilisation rate of = T,
technically fit vehicle — up =1
y o Ty 94%
kup Tp — total working time
Tu—time of use of means of transg
v
Vehicle load space Wy = 71
utilisation rate P 9
Wop vi — volume of cargo to be transported 81%
Vp — the volume of the loading space of the means ofper

Considering the presented values of the indicatbrs,about possible damage to the cargo during trarespmmt
should be concluded that their values are apprepridne Due to the short distances between the manufacamebr
value of the vehicle utilisation rate - 83% - iraties a customers, the on-time delivery rate is very highB%.
significant use of vehicles for transporting praduand Delays in deliveries may be due to road congestaused
importing raw materials. Drivers are almost fuljlised by the construction of the €ztochowa bypass and the
for transport tasks. The technical readiness iadaxtakes connection to the A 1 inibow (Silesia Province, Poland).
on a high value - 94%. The cars are relatively nghich
translates into their low failure rate. Linked k@ tvehicle Table 3 External transportation quality indicators for 2022

utilisation rate is the driver time utilisation eatThe Measure Formula Value of the
calculated indicator has a value of 84%. The dsivietal indicatol
working time consists not only of transport, buscabf Delivery volume
loading and unloading. The good technical conditibthe | Quality  of | accepted by 97%
vehicles is evidenced by the high value of the raztly delivery customers//total
efficient vehicle utilisation rate - 94%. delivery volum:

The lowest value was recorded in measuring thefise Reliability of Number of advertised
the cars' cargo space. Cars can hold up to 10tpalfe delive y deliveries/number  of 94%
cargo, but the order is not always that large. Mana Y total deliverie
prefer to deliver cargo to a customer faster, retien wait . Level of deliveries
for an order from another customer with a simileection T|mel!ness within ~ the agreed 98%
of transport. In the case of an increased numbeargfoes of delivery timeframe

waiting to be transported, they are consolidatetb @n
single mode of transport. Based on the indicators Based on the data presented, it should be notéethiha
presented, it should be concluded that the effigieof production and trading plant constantly analyses th
transportation is significant. The means of externafficiency of transportation, its use and the dyabf
transportation are properly used. Another group afeliveries. Despite the modest fleet, the taskedizdring
measures of external transportation concerns itditgu  products to customers is carried out on a reguasisb Two
Table 3 shows the values of selected transportitgualdelivery trucks fully meet the needs in terms adurct
measures. deliveries, as well as transporting finished pragum
Analysing the quality indicators of externalcustomers. A great convenience in the field of
transportation, it should be noted that they amy Wégh  transportation is the fact that a significant paftthe
and therefore satisfactory. The level of the dejiwpiality  production is received by its own transport by kmkh
factor - 97% indicates that only 3% of deliveriesrenot stores or wholesalers, construction stores. Sisdigion
accepted by customers. Reliability of deliverieati94%, of transport needs affects savings in terms of scost
which means that 6% were complained about by cl&s®m incurred.
In this case, it is not about compliance with theeo, but
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Drivers, perfectly familiar with the routes safelgliver the condition of goods after transport or speedetifery,
goods to the indicated address. Each trip is made will allow a better understanding of customer neadd
accordance with the order. It is the responsibitifythe improve the quality of service.

drivers to properly secure the cargo, unload amtrobthe Despite the competitiveness of the market, thetglan
quantity and type of transferred products in acapcé strength is in delivering products in line with tareers'
with the shipping documentation. needs. Modern tools, such as visualization of fepci
elements on the website and social media preseace,
4 Discussion expand the market. Offering additional serviceghsas

The challenges faced by SMEs in the manufacturir@ate automation and video cameras, adds to theamyisp
sector primarily revolve around common difficulties ~ Strengths. In the pursuit of complete customestatiion,
effectively managing costs and processes, partlguia it is important to continuously improve processes a
areas related to order fulfilment and transpotati analyse results at both the completion and custsergice
Effective management of production processes, ord8i2ges.
fulfillment, and transportation requires continuamslysis Continuous process improvement and adaptation to
and improvement, which can be challenging for S changing market conditions are crucial for the sascof
to limited resources and capabilities. Implementinsmall and medium-sized manufacturing enterprises in
Strategies such as reusing packaging’ emp|oyt0day'S competltlve business environment.
engagement, and adherence to transportation remdas
crucial in the context of production. Leveragingdam 5 Conclusions
technologies such as route optimization and vehicle The study focused on the processes of order pickidg
tracking can improve delivery efficiency. Contingou transportation in the context of small and mediired
improvement of logistic processes is essential tfer industrial enterprises. It was demonstrated thatdider
competitiveness of SMEs in the manufacturing sector picking process, particularly in the examined picigtun

The diagnosed company, which operates in the dreaand trading plant, largely relies on manual procesu
picking and transportation, faces the challengeffeictive Despite the manual nature of picking, the accunaty
cost management and process optimization. Oneeddethh  consistently indicated a high level of precisioneraging
aspects of cost reduction is the reuse of bulk gick), over 96% for the involved warehouse employees. The
sourced from home improvement store chains argiudy identified efficient order picking processesyvever,
wholesalers. The quality of picking, a key compdnein it also highlighted challenges, such as time-corisgm
the supply chain, is closely dependent on the huiagtor.  activities mainly related to the movement of wane®
Inattention or absentmindedness on the part of@epk personnel within the facility. Despite the use ofcemated
can lead to errors and longer lead times. Employeearehouse handling systems, the picking time Siamtly
involvement and motivation have a significant impae deteriorated, especially for small items. In aduditto the
the work atmosphere and the results achieved. aloewf mentioned improvements, when considering the pgckin
the company is conscious employees who realize tkphere, it is essential to focus on:
benefits of following procedures, including heakhd » Shortening the picking process time, which is
safety rules. Another area for improvement is ewer synonymous with increasing the productivity of the
transportation, where cost analysis and possible finished goods warehouse.
outsourcing can bring savings. Developing regutetifor « Minimizing errors occurring at the preparatory
the application of transportation rates, taking iatcount stage.
various factors such as distance, loading and diiga  «  Reducing picking-related costs.
activities, is a key step in managing this area.eWh

comes to loading transportation equipment, it isartent Reducing the number of errors will contribute to
for warehousemen and drivers to work together toirse  reducing the number of customer complaints, thereby
cargo safely and properly. Also, efficient managen® increasing satisfaction with the plant's cooperatimd

shipping documentation, especially in the era eftebnic  products. The conducted analysis particularly fasdhe
information exchange, is essential for the smop#ration elimination of downtime, duplication of actions, or

of the process. wastage.
The efficiency of deliveries can be increased whit The transport infrastructure of the examined plant
use of GPS, which allows optimization of routesalgsis  primarily focuses on short-distance external trarsgion,
of fuel burn and real-time location of vehiclesidtalso mainly within the Silesian, Opole, and Lesser Pdlan
worth focusing attention on the after-sales stageere yojvodeships. The plant uses two delivery vehialdsich
customer complaints should be properly analysed aeéiciently cover an average of 300 km of route pay.
addressed. The use of GPS systems helps optimize routes, iagsur
The lack of research on customer relationsiseafar  timely deliveries to customers. The efficiency afeenal

further development. Conducting customer surveygansportation was assessed using various indigator
evaluating, among other things, meeting order deesl|
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including vehicle utilization rate, fleet technigafadiness [4] SABO-ZIELONKA, A, TARCZYNSKI, G.

index, vehicle utilization time index, technicabficient Poréwnanie czasow kompletacji zamofvitta réznych
vehicle utilization rate, and vehicle cargo spatilézation sposobOw wyznaczania trasy magazynierbw na
rate. These indicators consistently indicated & hegel of przyktadzie = dwego  centrum logistycznego,

efficiency and proper utilization of transportation Ekonometria, Vol. 2, No. 44, pp. 63-67, 2014. (Original
resources. The study also evaluated the quality of in Polish)

deliveries using indicators such as delivery qualit [5] PELKA, K.: Magazynowanie jako element systemu
delivery reliability, and delivery timeliness. Thesults logistycznego  przedddiorstwa  produkcyjnego,
showed a high level of customer satisfaction, with Logistyka, No. 6, pp. 862-869, 2015. (Original in
delivery acceptance rate of 97%, reliability at 94&ad Polish)

timeliness at 98%. Despite the overall efficienayda [6] JAFFEE, D., BENSMAN, D.: Draying and picking:
quality of order picking and transportation proessshe Precarious work and labor action in the logistesar,
study indicates areas requiring improvement, inolgd WorkingUSA: The Journal of Labor and Society, Vol.
adopting more efficient IT systems to increase ipigk 19, No. 1, pp. 57-79, 2016.

accuracy and efficiency. Additionally, to maintairhigh [7] VAN DEN BERG, J.P.: Integral warehouse

level of service quality, actions aimed at furtheute management: The next generation in transparency,
optimization and minimizing delays caused by exkrn  collaboration and warehouse management systems,
factors such as road traffic were recommended. Utrecht, Management Outlook, 2007.

The results of this study provide valuable inforimat [8] PECENY, L., MESKO, P., KAMPF, R., GASPARIK,
for small and medium-sized industrial enterprises, J.: Optimisation in transport and logistic processe
emphasizing the importance of continuous assessmneint ~ Transportation Research Procedia, Vol. 44, pp. 15-22,

optimization of logistic processes. Further redeamuld 2020.

explore innovative solutions and technologies toetme[9] KOSTRZEWSKI, M.: Sensitivity analysis of select
identified challenges and further increase efficieand parameters in the order picking process simulation
customer satisfaction in order picking and trantmm model, with randomly generated ordeEstropy, Vol.
operations. 22, No. 4, article no. 423, 2020.

Throughout the order picking process, individuaj10] FUCHTENHANS, M., GROSSE, E.H., GLOCK,
activities were identified to pinpoint those neuyati C.H.: Smart lighting systems: state-of-the-art and
activities that do not bring the expected value. potential applications in warehouse order picking,

A limitation of the study was the analysis condddte International Journal of Production Research,

only one company. A comparative analysis should be Vol. 59, No. 12, pp. 3817-3839, 2021.
conducted in at least several manufacturing engsgr [11] LI, J., CHEN, Y., ZHOU, L., DONG, R., YIN, W.,
within the same sector. Proposed improvements ogn o HUANG, W., ZHANG, F.: Multi-AGV-driven pallet-

be verified after a certain period has elapsedestheir picking scheduling optimization (MADPSO): A

implementation. The proposed modifications will naty method for flexible multi-level picking systems,

streamline the organisation of order picking and  Applied Sciences Vol. 14, No. 4, article no. 1618,

transportation but also increase efficiency, redoosts, 2024.

strengthen the company's position in the indusimg, most  [12] JAGHBEER, Y., HANSON, R., JOHANSSON, M..:

importantly, impact customer satisfaction. Therefor Automated order picking systems and the links

further research in this area is planned for theréu between design and performance: A systematic
literature review|nternational Journal of Production
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