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Abstract: The publication describes the development of amethod suitable for selecting an environmentaligrialy
packaging solution in B2C logistics, which is cuntig facing major challenges. The key for develgpine new method
is the fact that the selection process is greatlyénced by the ecological aspects of the supplgslution and the
efficiency of working with the proposed solutiors, these are the key aspects of the future in logidh the results and
discussion, we will focus on a specific companyt tharently uses 14-size variants of cardboard ggiclg. Based on
our analysis, we reduced these to four variants strehmlined the process of ordering, handling stadage of
cardboards. Using the OEE metrics, we calculatedehsibility of this solution, which was only &ketlevel of 65%
compared to the metrics set by the company's mamage With the help of the suppliers, we have desiiga new
solution that was tested under the same conditisimgy the OEE metrics. In the test, we have reattetevel of 98%,
which means a 33% increase in efficiency. At thmeséime, this solution is highly environmentallyefrdly and does
not use polypropylene adhesive tapes, which pothgeenvironment. We then compared the resultseaatiiated the
best quotes for both types of cardboards. The neesjgned solution is only 4.9% more expensive tharcurrently
used type of cardboard. Based on the results amthieve can conclude that the new method offers earep the most
advanced approach to choosing a suitable solutioBZC logistics.

1 Introduction ecological side of the business and is therefakithg for
The rapidly growing B2C business is putting smatia retailers and products that promote environmental
medium-sized enterprises in the position of having Sustainability. While in the past, the ecologicaitbr made
manage this growth despite the labour shortagehdn tup only a negligible part of consumer decision-mgkit
market. Companies are appearing on the marketahnaiot IS currently at over 15%, with an estimate that2b20 it
cope with their rapid growth and therefore Canr&ﬁpkup will |.nﬂuence up to 50% of consumer deClSlonS.U('SQ:
with orders from their customers. This situationegirise Public market research on a sample of 1000 resptsde
to quick and ill-advised management decisions #rat created by the company in which the study was egpli
driving these companies into gradual liquidatiompR Authors describing the selection of packaging niaiter
growth is, therefore, a precursor to rapid declineorder ~ suppliers do not sufficiently emphasise the aforetioeed
to be able to manage these processes, thorougysesal rapidly evolving aspects, which motivated me teegsh
and systematic and well-thought-out plans based @fd develop a new method. The development of the
previous analyses are needed, followed by flexibl@ethod continued with a systematic literature revaf
decisions responding to the rapidly changing simat €Xisting supplier selection methods. This is coterethe
which are also based on thorough analyses. second part of the publication. The third sectiontains a
Logistics represents an important factor of suscesdetailed description of the proposed method of Beipp
and unfor[unate|y, |Ogistics personne| is generdﬂlss selection itself. The fourth part presents a SpECEise of
available on the market than other personnel_ mmg the nery created method and its contribution may in
must therefore pay close attention to the efficjeictheir  the field of ecology and increasing the efficienof/
personnel to be able to invest funds in their qualihe Processes. The selection of a suitable suppliesaluion
survey, commissioned by the renowned portal prafslsi 1S then compared with the previous state. | beligha,
indicate a more than 25% increase in wages ovelagite based on practical experience, the developed meifod
three years in |OgiStiCS, Compared to an 8% avenage be SUCCGSSfU”y implemented in various businesses
increase in the market. This is caused by a hugedéa Wworking in the field of B2C trade.
employees suitable for this position. We therefore _ _
recognise that the pressure on logistics efficieigy 2  Literature review
significant and inevitable in the future. In B2Gwuanies, The literature review was carried out based orue
logistics staff make up 20-40% of all labour costs. of keywords. In their publications, the authorslagth the
On the other hand, there is an excess of onlimdeet  general definition of the supply chain and supphgjtan
and the need to differentiate from the competitibhe defines supply as an efficient satisfaction of iseegulting
younger generation is placing more emphasis on tf®m the planned course of basic, auxiliary andiser
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production and non-production processes, by segurimthers. In our case study, we consider two critsuigh as

deliveries [1]. Majduchova and Neumannova definasit

delivery time and safety and provision. Qualityalso a

the provision of raw materials, basic and auxiliargritical concern for most businesses. Also, thednfes
materials, purchased products and components, semirality suppliers has always represented an impbrta

finished products, spare parts, tools,
overhead materials and aids for
administration, social services and security obegany
[2]. The definitions further state the basic partars for
selecting suitable suppliers while indicating ttmportance
of the basic deciding factor. Synek defines theisilex
factors to consider when selecting a suitable sepglich
as flexibility, reliability, precision, quality, ity to
deliver the required quantity, scope of servicevjaled,
location of the supplier, price, discounts, marls; gititude
towards the buyer, quality of packaging, etc. [3].
Despite all the traditional definitions, there ar¢hors

preparationissue. The quality assessment factors include tguali
management asygstems, process quality, overall quality managenael

certified product rate [12].

2.2 Agilesupply chain

The concept of agile supply chain refers to thétab
of suppliers to respond effectively to unprediatabl
customer needs. Agility can be defined as the tghidi
react rapidly and effectively to unexpected charagebto
implement the necessary measures to successfutliiyno
the design, production, marketing, and organisatiotine
company [13]. Agility in the supply chain is defthas a

who specify in more detail the process of selecting quick and effective response to changes in the enarkd
suitable supplier and begin to take modern decisiogustomer demand [14]. In the current competitiveiress
making factors into account. Elodie describes i® itenvironment, to stabilise and improve their market

publication that the new generation of young pe@pleot

position, organisations should be more agile and

making decisions based on standard decision-makipgsponsive to change. The agility strategy focuses
factors but emphasises new modern factors suclheas ¢reating the ability to respond rapidly and effesly to

supplier's approach to ecology, the ability to #nsuitable
solution for the customer and flexibility in decst
making [4]. Even here, we can only see a geneeal vf
the supplier in terms of ecology and flexibilityhie the
author does not address the issue of the speéifision-
making factor with regard to the given solution foe

unexpected changes in the market and the enviranmen
[15]. Suppliers play a key role in achieving agilibwards
the customer. Therefore, choosing the most suitabte
agile suppliers represents a vital part of an iefficand
productive company [16]. In general, the key attids of
agile suppliers include speed, flexibility and diyalOne

customer. The authors base their opinions on mawy the most important dimensions of agility is tinehe
different approaches to supplier selection, such asility to provide quality products and services s

deterministic and stochastic optimisation, Markdaia,
simulations, Bayesian networks and so on [5]. Based
these approaches, we take a closer look at thatlire
related to lean, resilient, agile, green and snatde
paradigms in supplier selection. Individual appresc
significantly influence the strategy of selectingpgliers
and their subsequent evaluation. Therefore, wedbade
this section into the lean supply chain, agile $uppain,
resilient supply chain, green supply chain andasnable
supply chain [6].

21 Lean supply chain

customer needs and requirements play a vital ndgility

and speed of growth and development. Regarding this
aspect, we consider three criteria: consistentarardnce

to specifications, stability of quality, and theiliyp to
provide a quality product/service [17].

2.3 Resilient supply chain

Resilience is a multidisciplinary concept and an
exciting subject of scientific research in varidisciplines
such as psychology, ecology, economics, crisis
management, sustainable development and supply chai
risk management [18]. Resilience is the abilityptunce

The concept of the lean supply chain is define@ aspback from disruptive events or difficulties anduretto the

philosophy of long-term growth for the customemgany
or economy [7], leading to a value stream by elating

original situation after experiencing an anomalyailure
in a production system [19]. When talking aboutghpply

waste, ensuring compliance with the plan by reducirchain, resilience also indicates the ability of gwpply

cycle time, and eliminating waste by increasingligpand

reducing cost [8]. Many companies are using leagperational

principles to improve the efficiency of their supghain
processes. Successful implementation of lean mamage
philosophy largely depends on the quality of sugpli9].
The key outcome of a lean supply chain stratedgvis

chain to cope with uncertainty while maintaining
continuity [20]. Correct selection and
evaluation of suppliers plays a key role in ensygoality
products and fair prices. One of the essentialatttaristics

of a resilient supplier is the flexibility to soerand deliver
products efficiently. Companies using adaptive bépes

cost and high-quality products [10]. Therefore, thean effectively use knowledge to deliver productstdr

selection of metrics for lean suppliers often fazu®n
quality, cost, cycle time and delivery [11]. Somfetle
supply criteria include, but are not limited tolidery date,
delay, efficiency, and delivery time and status,oaq

and cheaper than their competitors [21]. In addjtio
maintaining an excess of stock can stabilise tisiless in
the event of a shortage of goods. Although maimtgin
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safety and additional stock is expensive, it hedpgabilise criteria (price, quality, speed of delivery, et@lit also on

the relationship with the customer [22]. the efficiency of working with the product, the ieqt of
the solution on the environment and the total oéghe
2.4 Green supply chain entire packaging process. By using other methodgyain

Evaluation and selection of suppliers from am new perspective on the criteria for choosing italsie
ecological perspective has become a widespreadlution and supplier. Inthis way, the company witeive
phenomenon in supply chain management [23] and hawre financial resources that it can invest in the
gained considerable interest due to the receneaserin  development of the company and a competitive adgant
environmental awareness [24]. With the developnuént that will help it gain a foothold in the market.
local regulations and policies designed to redugkiion
and improve environmental sustainability, the In our research, we use the OEE method (Figure 1),
management of green suppliers has become a cfitital  which is a quantitative indicator measuring the
in today's competitive market [25]. Traditionalypblems effectiveness of the packaging of goods, represgritie
with supplier selection and order allocation haweuted percentage of the time required to package goadswre
mainly on the product price, delivery time and dyal actually used productively. The indicator consists3
without considering environmental impacts and issugartial parts, which by their product, expressfitial value
[26]. Green-focused suppliers try to reduce padlutand of the indicator. Achieving OEE=100% means that we
minimise waste and environmental contaminationintak have achieved 100% Quality in a given time, we have

supply chain selection to a new dimension. achieved 100% Performance (as fast as we couldieor
met the objectively defined speed of packing tiroe &
3 Methodology specific product) and we have achieved 100% Avaitgb

The result of the study is the selection of a &lita (We have had no downtime related to the availgbdit

supplier of packaging material for B2C logistiasgiising consumables). In this case, quality can be defamthe
not only on the above-mentioned and commonly desdri NUmMber of customer complaints that the companysteg.

Availability * Performance * Quality — OEE

Figure 1 The formula for calculating the OEE method

To calculate availability and performance, we ued each criterion and the setting of thresholds foe th
DEA method, which provides us with measuring thevaluation of the final values. Criteria that aret n
efficiency of warehouse staff when packing goodsilev numerically expressed are assigned the numberloéva
the method shows us the overall performance ratesith in descending order, meaning that the criteriohithanost
unit for given inputs and outputs. Its calculatcamsists of important is scored the highest.
measuring the time of the given process. Using D&,
can measure the time interval of each solutionabtdin 4  Result and discussion

the input OEE method. The basis for achieving the objective in the select
company was to design a reasonable number of size
To calculate the total cost of the proposed safitiee  variants based on a physical analysis and measotsme
will use the cost methOd, which takes into accalirtosts Currenﬂy, the company uses 14 size variants (Tabﬂe
associated with purchasing, storage, handling @mal f \yhich has a negative impact on the stock of packagi
processing. material and the efficiency of the warehouse sBdfsed
on a 10-day measurement, we proposed 4 size \attait

The design of the comparative model consists igan cover the company's need with efficient ustllisfy
assigning a certain number of points to the asdess@aterial.

indicators, with the final score depending on thsuiting
value achieved. The resulting value is obtainedgsivial
formulas. The basis for the successful applicatibthis
method is the assignment of a primary number aftpdd
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Tabel 1 Summarisation of currently used cartons @esign of
new variants

Size variant . 9 share of Supersedec
Consumption variant -

(10 days)  tetodl )

(LXxWxD)
cm

amount

cm
280x200x15 13¢ 6,1%
200x200x15 76 3,4%
310x180x15 12 0,5% | >00x200x15p
310x200x10 15 0,7%
200x150x10 34¢ 15,8%
200x100x10 32 1,4% 200x150x100
220x150x15 41 1,9% e
400x300x20 421 19,1% Figure 3 Cardboards with Self-locking bottom andhesive
450x250x20 16 0,7% 400x300x200 strip
350x200x20 67 3,0%
500x350x20 34C 15,4% The warehouse manager established the OEE metrics
450x300x30 66( 29,9% 500x350x250 unde.r ideallconditions (Table 2). Working con_diﬁomre
550x300x25 32 1,4% considered ideal so that the employee can perf@mdrk
600x400x40 12 0,5% as quickly as possible (the employee has no olestatlthe
TOTAL 2208 workplace, is not affected by external influenchas

enough packaging material at his workplace).

After defining the suitable size options, we adseei4 .
potential suppliers and manufacturers of cardbogd.Table 2 OEE metrics prepared by warehouse manager
packaging to analyse the processes and shipmedtsiomga | Availability  Performance Quallty
our company and define the solution that is mossaisie | 89 seconc | 210 seconc | 0 complaint

from their point of view. 100% 100% 100% 100%

3 suppliers have defined the most suitable soludi®n
the currently used type of the so-called flap-tymx Subsequently, 10 measurements were taken for
(Figure 2). Where to seal the box, it is necessastick solution number 1 using adhesive tape (Table 3)eiWh
adhesive tape at the top and bottom of the box. measuring times, many downtimes and problems caused

by handling the adhesive tape and also gluing the
cardboard were found. The average time in handling
cardboards and adhesive tape was at 83% compatieel to
required time. The packaging performance itself &as
79%. The OEE indicator was at 65%, which represants
significantly reduced efficiency when working witlap-
type cardboard.

Table 3 Measured OEE values for the current packagiethod
Availability Performance Quality

OEE

(in seconds) (in seconds) (quantity)

Worker 1 0

Figure 2 Flap-type box Worker 2 95 24¢ 0 76%

Worker 3 87 22% 0 96%

One supplier proposed a new eco-friendly and effici Worker 4 11¢ 23¢ 0 S

solution for packaging goods in the B2C segmentg{iadb Sl 91 22( 0 93%

cardboards with a self-locking bottom and adhesivip ASLCE 98 214 0 88%

(Figure 3), which does not require the use of didhdape. IUAMCINS 10¢ 31% 0 39%

To confirm the suitability of the solution, we coatpd UALLCIEES 98 254 0 71%

the two solutions using the OEE metrics and DRAMSLCEE 13¢ 31 0 24%

measurements. We have defined the persons whoasili RALILC LY 10z 26¢ 0 62%
out the test, the goods to be packaged and thetioorsd ERACIEEE 104,5 255,1 0 65%

under which the goods will be packaged (place 83% 79% 100% | 65%

packaging, place of storage of packaging mateaiad, so
on).
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Solution number 2 exceeded the expectations of thAde final assignment for the tender will be a resjer
sponsors (Table 4). Despite the new solution wiltictv  quotation for a 3-ply HH textured flap-type cardimband
the staff had no previous experience, the work whthh a 3-ply HH textured cardboard with a self-lockingtbm
cardboard and the availability was 97% better thaand an adhesive strip. Both types of cardboardd teebe
expected. There was a significant difference infthding priced in 4 sizes.
of the cardboard, as it contains a self-lockingdrot and In order to be able to evaluate the selection phoee
the box is made with a single squeeze of the hatitbut we have created a table of criteria to be evaludssd
the additional use of adhesive tape. An even biggeompiling a table of evaluation criteria, we priséd the
difference was found during the actual packaginghef selection of a suitable supplier. The percentageipes
shipment. Closing the cardboard by tearing off theere defined by the company's management accotding
adhesive strip will speed up the whole process thed the purchasing strategy currently defined by thmmany
performance has reached 102% over the requiréflable 5). Invoice maturity represents 5%, speed of
performance (performance achieved under ideal tondi delivery represents 10%, EDI connectivity represdfi%
with the original packaging method). The overallDkas and up to 70% of the decision weight will be thealtaost
98%, which is 33% higher than using the flap-typef the purchased goods, which includes the pric¢éhef
cardboard. product itself, the cost of shipping and the costhe

adhesive tape needed to wrap the cardboard.
Table 4 Measured OEE values for the new package

Availability Performance| Quality = -

Table 5 Evaluation criteria with % importance crite

(in seconds) (in seconds)|(quantity) Criterion 1 maturity of invoice 5%
Worker 1 84 19¢ 0 113% Criterion 2 Costs on produc 70%
Worker 2 87 204 0 (OSP4l Criterion 3 Speed of delivel 10%
Worker 3 82 18¢ 0 121%| oI EDI communicatio 15%
Worker 4 10z 21z 0 85%
Worker 5 88 18t 0 113% The suppliers sent their quotations together witirt
Worker 6 98 214 0 88% | business terms and conditions. An evaluation ofctiest
Worker 7 102 26E 0 63% | part is presented in the table below. Finally, tost of
Worker 8 79 19¢ 0 118%| transport is included in the price of the produnt &ll
Worker 9 114 221 0 68% | suppliers and is therefore not included in the dabl
Worker 10 85 18E 0 117%| (Table 6). The best offer for type 1 amounts t®42,and
Average 92,1 206,4 0 989 type 2 amounts to €2,134, which represents a price
% 97% 102% 100% | 989 | difference of 4.9%. Since the labour efficiencyygde 2 is

33% higher, it is more efficient to use type 2 diesthe
Based on the OEE model, we found that the use 8¢emingly higher input costs for the product itseiflight

cardboard with a self-locking bottom and adhesivip s ©f the above information, the company decided &nge

used for closing the cardboard was 33% more effiiad the cardboard type to type 2 and thus increase the

can be used as the type of cardboard that wileesshded €fficiency of its staff. In the long term, thisas important

in the tender. Last but not least, the ecologispeat of this  step for the company to solve the ever-increasinglpm

solution must be taken into account where polypiemy of securing new employees and the rising staffscost

tape is not used. Thus, this solution saves the@ment.

Table 6 Comparison of price offers

Supplier 1 Supplier 2 Supplier 3 Supplier 4

. Consuption

Variant (10 dgys)
300x200x15 23¢| 055€| 131€] 058€ 138€| 0.49€ 117€| 0.78€ 186€
ITYEE %(Self'ZOOXISOxlo 427 035€] 147€] 042€] 177€| 032€| 135€| 054€ 228¢€
Oi g‘dghe‘;it\t/‘; 400x300%20 504 0.70€| 353€ 067€ 338€ 0.71€ 358¢| 098€ 494€
strip)  |P00x350x25 104/ 154€] 16086 1.83€ 1911€| 1.46€ 1524€| 2.11€ 2 203€
TOTAL 2 236 2 563€ 2134 & 31106
300x200x15 23¢] 049€] 117€ 042€ 100€| 045€ 107€| 069€ 164€
200x150x10 427 029€] 122€] 025€ 106€] 029€ 122€| 049€ 207¢
TYPE 1 (Flap400x300x20 504 0.59€| 207€ 052€ 262€| 065€ 328€| 0.79€ 398€
box)  |500x350x25 1042 1.29€| 13476 1.27€ 1326€| 1.38€ 1441€| 1.88€ 1963€
duct tap 15(| 1.85€] 278€] 165€ 248€| 2.13€ 320€| 2.43€ 365€
TOTAL 2 161€ 2 041€ 2317 & 3 096€
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By analysing the quotations and finally deciding toot take into account the ecological and efficiency
evaluate only type 2, a final comparison of thetgtions indicators of the solution.

can be made. The same number of companies focus on the uni pric
of the packaging material, while in an effort tduee their
Table 7 Final comparison of business conditions costs, they also reduce the quality of the packpagin
maturity Speed of materials used and thereby reduce the quality eir th
of Costs on EDI services. But where is the bottom of this road? Stheing

delivery

invoices products (days) eonlgligllelifels] point is increasing the efficiency of work, as labgosts

(EVS) make up 20-40% of the company's total labour c@is.
‘ 5% 70% 10% 15% increasing efficiency, it is possible to achieveirerease
in the quality of your services and the qualitynafrk.

Using the OEE indicators and DEA measurements, we
found that the company is using an inefficient way
packaging goods due to the incorrect use of pangagi
solutions. The company used this solution for svyerars
and did not devote itself to searching for new {tmigses.

We therefore designed a new solution, streamlirirey
packaging method by 33% and reducing the numblesof
sizes from 14 to 4. This solution also completéiypimates
. the use of a polypropylene adhesive tape, whichahas

A comparison of the results (Table 7) shows that thyegative impact on the environment. The final step to
most advantageous offer is from Supplier 3, desbédact getermine the most advantageous offer on the maasetd
also on speed of delivery. However, it won in theazof  ;sing a new method, we have increased the effigiefc
price and met the requirement in the area of EDyackaging and therefore reduced the company's,costs
communication. Negotiations have taken place wikh t jhcreased the quality of work and thus the services
selected supplier regarding the signing of theraatiand  provided to customers, and last but not least, iehead
delivery of the goods. The company was advisedafiat of the competition in the use of ecological packggi
analysis using OEE indicators and DEA measuremenptions and thus contribute to the sustainabilitythe
should be done 6 months after implementation tdicon  cnvironment. By the publication, we have achievieel t
the results of this study. stated goal and the method can be used for othgpamies

As part of the discussion, the question is appadei oPerating in the ever-growing B2C segment.
what did the company gain by using a new method o
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