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Abstract: The paper is focused on the issue of businessticgiperformance and sustainability of countriethe EU
due to their constantly growing importance in tbeial, economic and environmental field. We assansignificant
dependence between the mentioned quantities. Banasthe relationship between business logiséc®pnance and
sustainability, we used the data of the businegistios performance index and the sustainabilileinacross each EU
countries. The importance of the selected indissih the ability to identify possible opportuegiand challenges of
business logistics as a benchmarking tool to irserdéts performance. To assess the relationshipesfet researched
parameters, we applied the correlation coefficiehister and geographic analysis to identify re&dyi homogeneous
groups - EU countries - clusters with the gregtessible difference within the clusters. The respibved a statistically
significant dependence between the performanceaisihbss logistics and sustainability in EU membates. From a
geographic analysis perspective, we have identiieghdency to create geographically close grogpifidcU countries
within the examined parameters.

1 Introduction negative impacts of logistics [8] and even increase
Sustainability and logistics have been gaining name  favourable effects of this sector on the environeend

more attention in recent years [1]. Logistics ashsand society. The problems lie in the creation of negati
activities related to it have several positive semionomic externalities, which come from daily operation tmg-
effects, as it meets the requirements for accdisgiand ~ distance distribution [10] including emissions, gestion,
mobility, creation of infrastructure, jobs, redacti of Visual disturbance, infrastructure failure, etc.abfdition,
pover[y’ hunger' etc., thereby enriching Societg aation these dlsadvantages of |Og.|S-t|CS funfher leaddedine in
and satisfying people's demands. Companies begakeo the performance of the logistics chain at the compevel
global market demand into account in their strategifnd at the regional level, which, since the neetbfgistics
planning. This has caused the expansion of tradcreases, creates an exponential growth of nemgativ
liberalization and globalization. Globalization aride impacts on the economy and the entire ecosystefn [11
associated potential growth of competitive advagsain The sustainable development of logistics requires
the market and development began to require camtimu activities that resultin societal and economicefiésalong
business processes and their innovations to maintdvith reducing adverse effects on the environmemthe
competitiveness. Business logistics began to bsidered long term, however, these activities are not easyl and

the most crucial area that requires innovationabse it represent great challenges associated with various
constituted a successful method of streamliningilemmas and barriers. Developed countries incudie
performance [2-7]. However, recent logistics creatEUropean Union emphasize trends, such as mobility,
multiple negative impacts on the surrounding envitent.  Urbanization, aging, but also migration, which pose
First, logistics is still heavily dependent on fbfsels and ~ challenges for their social and economic develoniére
non-renewable natural resources, which is harntfudrt Main environmental challenges are global warmind an
individual's health and safety of the populaticases air, growing shortage of fossil fuels. All these issaesvell as
soil, water pollution, noise and other negativeeaxdlities Potential future challenges, play an essential foléhe
negatively affecting the environment [8,9] and stiek. Management of sustainability. The challenges of
Sustainable development is an inspiring element f@nvironmental sustainability and logistics are etated
sustainable logistics to create activities to redube from a supply chain perspective by Abbasi and Nilss
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[12], classifying them into costs, complexity, méed of sustainability in logistics, but do not focusmeasuring
changes, operationalization, cultures, and uncei¢ai their mutual relationship [8,14]. Therefore, thmaif this
Paradoxes in the field of green logistics elucidatepaper is to determine the relationship betweennkessi
Rodrigue et al. [13] as a result of cost, reliapili logistics performance and sustainability in EU doies.
time/speed, storage and e-commerce [8,14]. Aspafcts Based on the mentioned literature, we set the relsea
many solutions that can lead to effective systenguestion: “We assume a statistically significant
supporting sustainable development play a key mole dependence between the logistics and sustainability
recent approaches to sustainability. As part ofaects performance in the EU.”

of sustainability, other approaches and ideas basethd

supporting the circular economy are therefore beir@ M ethodology

developed simultaneously. The concept of a circular For the statistical investigation of the reserchsiion,
economy centers on and is predicated on the reyalid e used data the Logistics Performance Index ([F8)

use of waste and existing resources. From thistpifin and the Sustainability Development Index (form&G
view, transformation is based on the reuse of iegst |ndex & Dashboards) [19].

infrastructures and the facilitation of processéhkiw new To determine company logistics possibilities and

infrastructures [15]. Developed countries with mege  challenges, the Logistics Performance Index, as an
demography, social and economic conditions arespi®p interactive benchmarking tool to increase logistics
cities for the inevitable transformation with reljao the performance, was used. The Logistics Performandexin
circular economy and sustainable development, Isecauwsyaluates 160 countries to identify business e&pes in

the achievement of sustainability goals can supghertise the global logistics-business environment. It repris a

of circular economy concepts [16,17]. Sharing angenchmarking tool not only for comparing these
recycling solutions in transport and regeneratibenergy  qualitative-quantitative indicators, but also fdnasng
resources, waste management, digital transformatih experiences in this area. The logistics componenesich
transport systems in various industrial sectorsmfor country are captured by the Logistics Performameex

complementary policies in the framework of sustal@a from the perspective of six different elements, fagere 1.
development and improvement of mobility systemsstVo

studies focus on challenges from the perspective

The logistics components Customs
Infrastructure
International shipments
Logistics quality and competence
Tracking and tracing

Timeliness
Figure 1 Basic elements of the Logistics Perforneamnciex

The Sustainable Development Report (the term “SD@eight to each of the 17 SDGs and assesses howawell
index” is used for the purpose of this study) asseshe country has performed overall. The number represiet
progress of all 193 UN Member States on the SD@s: tountry's position between the goal (score of H@) the
2023, Finland, Sweden and Denmark top the rankifigs. worst-case scenario (score of 0). The figure 2 shihe
SDG Index is a worldwide evaluation that assignsakq short titles of the 17 SDGs.
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The short titles of 17 SDGs ~ SDG 1 - No poverty
SDG 2 - Zero hunger
SDG 3 - Good health and well-being
SDG 4 - Quality education
SDG 5 - Gender equality
SDG 6 - Clean water and sanitation
SDG 7 - Affordable and clean energy
SDG 8 - Decent work and economic growth
SDG 9 - Industry, innovation, and infrastructure
SDG 10 - Reduced inequalities
SDG 11 - Sustainable cities and communities
SDG 12 - Responsible consumption and production
SDG 13 - Climate action
SDG 14 - Life below water
SDG 15 - Life on land
SDG 16 - Peace, justice, and strong institutions

SDG 17 - Partnerships for the goals

Figure 2 The short titles of the 17 SDGs

The SDGs emphasize the interconnected « moderately strong - when there is a moderately

environmental, social and economic aspects of isadie strong interdependence between the variables -
development by putting sustainability at their eent the range of values for the correlation coefficient
[7,20,21]. is 0.4 to 0.8, respectively from -0.4 to -0.8,

The secondary data provided are the basic inputssof « weak, when there is a weak interdependence
study. Collected secondary data were for 27 ceesmiof between the variables - the range of values for the
the European Union. The obtained secondary data wer correlation coefficient is 0 to 0.4, respectively
processed using Microsoft Excel and Statistic sarféw from -0.4 to O.

Correlation, cluster and geographic analysis wasl disr Correlation coefficient values represent the depane

the analysis of the obtained secondary data. Goival between the variables under study, so that if ar@ble
analysis, which identifies how strongly the resbarcchanges, it affects the other variable. For furdmealysis
variables are related to one another, was useeltéordine  of the relationship between the studied variablasused
the relationship between sustainability and theluster and geographic analysis to identify thecBUntries
performance of corporate logistics in EU countigthin  with the most significant possible similarity amotige
the research wuestion. The resarch question wggoup of countries (clusters), and at the same wittethe
transformed into a hypothesis: greatest possible difference between the group2322
H1 “Between the Logistics Performance index and thehrough the method of induction and deduction, wewd
Sustainability Development Index there is a stadét up conclusions of our research.
significant dependence”. The strength of the retethip
identified through the correlation coefficient withthe 3  Resylt and discussion

performed correlation analysis is interprgted Hevics: - By processing secondary data, evaluating them grou

*  especially strong, when the variables are highlyorrelational, cluster and geographical analysi® w

dependent on one another - the range of values f@fached the following conclusions. Table 1 displtes

the correlation coefficient is 0.8 to 1, respediive components of the logistics performance index, SB&
-0.81t0-1, Index, and correlation indicator data.
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Table 1 Sustainability and business logistics pentmce in the EU — primary data [18,19]

Logistics Performance Index 2023
ol
. T | 38 (%, | 3
Couatry | 8 23| S2 | w8 | & | SDGindes
&l 3 55| 28| 48| 2
| &g | ¢ =
-l

Germany 420 | 409 | 437 | 386 | 431 | 424 | 439 83.40
Sweden 405 | 405 | 424 | 392 | 398 | 3388 [428 86.00
Belgium 404 | 366 | 398 | 399 | 413 | 405 | 441 79.50
Austria 403 | 371 | 418 | 388 | 408 [ 409 [ 425 82.30
Netherlands 402 392 | 421 | 368 | 409 | 402 | 425 79.40
Denmark 399 | 392 | 396 [ 353 | 401 [ 4138 [ 441 85.70
Finland 397 382 | 400 | 356 380 | 432 [ 428 86.80
France 384 | 359 | 400 [ 355 384 | 400 | 415 82.00
Spain 383 362 | 384 | 383 380 | 3383 | 4.06 80.40
Ttaly 374 | 347 | 385 [ 351 366 | 385 | 413 78.80
CzechRepublic | 3.68 | 329 | 346 | 3.75 372 | 370 | 413 81.90
Portugal 364 317 | 325 | 383 371 | 372 | 413 80.00
Luxembourg 363 | 3353 | 363 | 337 376 | 3.61 | 3.90 77.70
Poland 354 325 | 321 | 368 | 338 [ 351 [ 395 81.70
Ireland 351 336 | 329 | 3.42 360 | 362 | 3.76 80.20
Hungary 342 335 | 327 [ 322 | 321 | 367 [379 79.40
Slovenia 331 342 | 326 | 3.19 305 | 327 | 370 81.00
Estonia 331 332 | 310 [ 326 | 315 | 321 [ 380 81.70
Greece 320 284 | 317 | 330 306 | 3.18 | 3.66 78.40
Romania 3.2 258 | 291 | 318 | 307 | 326 [ 368 77.50
Croatia 310 298 | 301 [ 293 310 | 3.01 [ 3359 81.50
Bulgaria 303 294 [ 276 | 323 | 288 | 3.02 [ 331 74.60
Slovakia 303 279 | 300 | 310 314 | 299 [ 314 79.10
Lithuania 302 285 [ 273 | 279 | 296 [ 312 | 365 76.80
Malta 281 270 | 290 [ 270 | 280 | 280 [3.01 75.50
Latvia 281 280 [ 298 [ 274 | 269 | 279 [ 288 80.70
Cyprus 315 305 | 280 | 3.15 300 | 315 [ 362 72.50
Correlationindex | 063 | 066 | 065 | 050 060 | 062 | 058 1.00

As the correlation coefficient values of the indivdl EU is statistically significant and hypothesis H& i
variables show, the relationship between logisticaccepted.
performance and sustainability has a moderatelyngtr In order to separate the EU countries into groups
dependence between the researched variables —n@ustdclusters) with the greatest similarity in termsbofsiness
(0.66), Infrastructure (0.65), Tracking and trac{@g62), logistics performance and sustainability, whileodiaving
Logistics quality and competence (0.60), Timelinesthe greatest differences between individual clgster
(0.58), and International shipments (0.50). Basedhe groups, a cluster analysis was another processaysan
mentioned results, we can conclude that the deperde of the investigated issue (see Figure 3).
between innovaitons and the logistics performancéné
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Dendrogram using Ward Linkage
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Figure 3 The sustainability and logistics in the Eldluster analysis

At the Eudlicean distance of 20, we identified th&he weaker the color, the lower the average vafube
largest distance between groups (clusters) of Rldtties. business logistics performance and sustainabildices.
In terms of the research relationship between legsin
logistics performance and sustainability, this afise
indicates the greatest difference between the asdly
groups - clusters and the highest similarity withive
groups - clusters of the examined EU countrieseBam
the above, we identified two clusters:

Thefirst clusterconsists of countries with an average
higher index of business logistics performance ar
sustainability: Sweden, Finland, Denmark, German
France, Austria, Czech Republic, Poland, Estoni
Slovenia, Latvia, and Croatia.

The second clusterconsists of countries with an
average lower index of business logistics perfolceaand ,
sustainability: Bulgaria, Malta, Cyprus, Belgium, _;
Netherlands, Spain, Italy, Portugal, Luxembourglaind,
Hungary, Greece, Romania, Slovakia, Lithuania.

Subsequently, a geographical analysis was cartied o
Through geographic analysis, we plotted the average
values of business logistics performance and sugidity
of individual EU countries on the map, see Figurdtae
figure shows the level of business logistics pentomce
and sustainability according to the intensity o tolor.
The more saturated the color, the higher the aeevalye
of the indices of business performance and sudigiiya

Figure 4 Geographical analysis of the relationship
between logistics and sustainability

Drawing from the conducted analyses, we may
conclude that countries with a higher value of the
sustainability index (SDG index) tend to have ahbig
performance of business logistics, which confirrhe t
moderate statistical dependence of their relatipnsh
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(0.63). Simultaneously, the geographical analy$ithe fulfilling the stated goals. Through innovative @bns in

relationship between sustainability and logistilbsves us the field of logistics, which will lead to the elination of

to conclude that the countries with the best perémce in  negative impacts on the environment, we can expect

business logistics and sustainability tend to formpositive results that will be reflected not only ihe

geographically close groups or the well-reformeddi¥o growing performance of the company itself but afsds

countries have a greater implementation of sudtdiyein ~ competitiveness on the global market.

practice - the performance of business logisticel an
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