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Abstract: At present, innovations have a significant impactte success of the company on the market, atine icase
of their correct implementation, they represent amnpetitive advantage for the company, which sigaifily
differentiates it from the competition. At the satime, we can perceive them as an essential partsihess, as the
market, consumers and their preferences changemilyally, and through innovations the company capoad more
flexibly to these changes and thus gain an advertaer its competition. The paper is dealing withissue of innovation
and business logistics performance in the EU. Tameéme the relationship between innovation and lassidogistics
performance, we used data on the Innovation Indexfee Logistics Performance Index in individual Edlintries. The
correlation analysis was applied to assess themniss of the statistical dependence among thetigats] variables,
and subsequently we applied cluster analysis tordpose the basic set of investigated objects ieversl relatively
homogeneous subsets - clusters. The results corfiendependence between innovation and businesstidsg
performance in EU countries. Regarding the regiflthe analysis, we can state that countries \highgreatest business
logistics and innovation performance tend to foreographically close clusters, and this decreas#s intreasing
geographical distance from more efficient countries

1 Introduction fulfillment of customer requirements and on theifdity
Nowadays, innovations are becoming an importa@f production. _ . o
success factor, the correct implementation of wiiah By Kova& [5] the main requirements for logistics

move the company ahead of the competition, incriase Innovations as stated by are: _
competitiveness, respond more flexibly to consyantl - Minimization of material flows. The materla_ﬂ flow
changing customer requirements and strengthen its does notadd any value for the customer, so it iveist
position on the market. Innovations represent ansdgy minimized.
which it is possible to handle ever more demanding Continuity of material flows. It is related to the
customer requirements, increasing competitive press requirement of production cycle minimization and
rapid technological development, and globalizatiwhn shortening
business [1-3]. - Optimization in a global environment. New solutions
Innovations in technologies continue to drive massi for the global market of component suppliers and
changes in logistics and supply chain managemesiting customers of final products. .
today perhaps the most exciting time in logisticsupply - Use of computer _management and electronic
chain phenomena. Technological innovations leadctio commerce technologies. _
ways of doing business, as well as entirely nevingss - New organization of supplier relations based on
models. Nowadays, the number of technologies afigct partnership and network organization.

logistics and supply chain management is considefdb

Logistics ensures that the given objects’ suchaas r The expansion of trade and services liberalizatias
materials, semi-finished products, parts, subcotgra forced companies to consider global market demand i
products, etc., are transported in the specifiedeti their competitive strategic planning. Thereforesibass
quantity, and quality to the specified place, wbitserving Processes had to become continuous, and innov&tions
the required conditions and minimum costs. Logisticthem represent the promise of potential growth,
includes the processes of operational handlingsprart, development, and competitive advantages in the ehark
storage, and their management. Logistics is anvahese Business logistics has been considered as the most
significant savings can be achieved, it has an apathe important area that needs to be innovated, becihese
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represented an effective means of improving perdoce e Customs,
[6-10]. » Infrastructure,
As reported by Jaafar et al. [6], innovation agrmnt * International shipments,
was ignored in logistics research for a long timd was » Logistics quality and competence,
mainly associated with the general product and its  Tracking and tracing,
innovations or focused on high-tech innovation Hiigt et » Timeliness.

al. [11,12], innovation represents an importantdador
the logistics services and increasing competitive The Global Innovation Index monitors global
advantage. Flint et al. [12] in accordance with theénovation trends in individual countries of the ndp
innovation theory of Schumpeter [13], who definedvhich bring innovative effects of economic growithe
innovation as the implementation of new combinatioh data obtained from these two basic sources représen
product, process and organizational innovationisiioald secondary inputs of this research and they can be
provide new access to supplier or consumer markesbsequently processed by the SPPSS Statistic aseftw
emphasize that innovation is not limited only tdrom 27 countries of the European Union - EU 27.
technological breakthroughs or products themsellas, Based on the literature review, we established the
the concept of innovation can occur within servicediypothesis H1 “We assume a statistically significan
processes, or any social system. By their theorgiependence between innovations and the logistics
innovation also includes the conscious applicatain performance in the EU.”
information, imagination, and initiative in explioit The correlation analysis was used to determine the
greater or different value from resources and metuall relationship between these two monitored factotse T
processes by which new ideas are generated atatrelation coefficient defines the strength of the
transformed into useful products but also serviBased relationship between innovations and the perforraasfc
on the above, Flint et al. [12] defined the termgiktics business logistics as well as its individual eletsefihe
innovation” as any service related to logisticsttim strength of the correlation coefficient relationshis
considered new and useful for customers so innmvatiinterpreted according to Hanék [20] as followsrrelation
represents any internal and external operatioisctease coefficient values of 0.8 to 1 (-0.8 to -1) aretjatarly
operational efficiency. strong, so there is a very strong interdependemcsg the
The evaluation of innovativeness is carried otéims variables. Values from 0.4 to 0.8 (-0.4 to -0.8f ar
of the frequency of introduction of new processdated moderately strong, and from 0 to 0.4 (-0.4 to @) \zeak.
to logistics and the ability to make them morecidint.. These values represent findings how the changenén o
Panayides and Lun [14] in the evaluation of innivestess variable affects another variable. Linear correfati
in logistics concluded that innovations increase thdependence means that if one variable grows, thether
performance of supply chains. Innovations in lagsst one also grows, which in our case represents fhhei
represent the combined development of informatiod a share of innovations grows, the performance ofrtass
related technologies with new logistics and markgti logistics grows linearly with them.
practices to increase logistics performance [15]stated We used cluster analysis to segment the EU cosntrie
by Straka et al. [16] or Mansfield et al. [17], ovativeness from the point of view of the relationship between
and its impact on performance and economic growth hinnovations and business logistics performance igd
long been a subject of interest of economists. Basehe elements. We divided the EU countries into groujib w
above, the aim of this paper is to identify thetiehship the greatest similarity within the group and withe t
between innovation and business logistics perfoomdm greatest possible difference among individual gsobp

the EU. the cluster analysis [21].
Subsequently, based on the findings, we will create
2 Methodology conclusions about the solved issue through theciingz+

The paper's methodology is based on data from THeductive method.
WORLD Bank [18], which evaluates the Logistics
Performance Index, and The Global Economy [19]cwwhi 3  Result and discussion
provides data on the Global innovation index. Based on the obtained data of the Logistics
The Logistics Performance Index is an interactiv®erformance Index and its elements, as well aGtbbal
benchmarking tool created to identify businessdiicg Innovation Index, we calculated the correlationficient
opportunities and challenges to increase its p@doce. characterizing the relationship of these varialdes, Table
The logistics performance index is based on a ¢loba. As the values of the correlation coefficientenalividual
guantitative and qualitative survey, and it is ea#td in variables show, the relationship of logistics perfance
160 countries of the world to share business egpeeiin  with innovations shows medium to medium-strong
the global business-logistics environment. Thedtice dependence among the investigated variables. A very
Performance Index captures the logistics elemefits strong interdependence was shown only between @ssto
individual countries from the point of view of: and innovations. This is probably because the Syhen
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area is among the EU countries. The members of thhipments (0.51), each in different intensity. &hen the
Schengen area are mainly the states of the Eurdyi@an. mentioned results, we can conclude that the depeede
Within it, persons and goods can freely cross lrsrdeany between innovations and the logistics performancthé
point of the contracting states without border carf22]. EU is statistically significant and hypothesis H& i
This fact significantly affects logistics and isrformance. accepted.

The other investigated variables have a moderatebyg The results confirm the theory of Flint et al. [12],
dependence with innovations, which also pointshi® t who claim that innovation is an important factor fo
dependence of logistics performance on innovations providing logistics services and increasing contiveti
connection with infrastructure (0.78), with Logisti advantage. As Panayides and Lun [14] present, atiwv
quality and competence (0.72), with Tracking amitrg increases the performance of supply chains.

(0.70), with Timeliness (0.60) and with internatibn

Table 1 Data and the relationship of innovation @hel performance of logistics in the EU

L ogistics Per formance I ndex*
o = ] ° 7 Global
Country _ g 2 S 2 Qg £ 8 o | 2 | innovation
] o = = 2 = o c c . "
IS = = a E 228 | £Eo = index
= = % o £ g c £ s 8 =
@) = =5 a3 06 c =
IS = o | E =
Germany 4.2C 4.08 4.37 3.8€ 4.31 4.24 | 4.3S 58.0C
Sweden 4.05 4.05 4.24 3.92 3.9¢8 3.88 | 4.2¢ 63.1C
Belgium 4.04 3.6€ 3.9¢ 3.9¢ 4.13 405 | 441 50.0
Austria 4.03 3.71 4.18 3.88 4.08 4.0¢ | 4.2t 51.3C
Netherlands 4.02 3.92 4.21 3.6€ 4.08 4.02 | 4.2 63.3C
Denmark 3.9¢ 3.92 3.9¢€ 358 4.01 4.18 | 441 58.4C
Finland 3.97 3.82 4.0C 3.5€ 3.8¢ 432 | 4.28 53.6C
France 3.84 3.5¢ 4.0C 3.5 3.84 4.0C | 4.1t 54.4C
Spain 3.83 3.62 3.84 3.83 3.8C 3.823 | 4.0€ 48.7C
Italy 3.74 3.47 3.85 3.51 3.6€ 3.85 | 4.13 46.3C
Czech Republic 3.68 3.2¢ 3.4¢€ 3.7 3.72 3.7C| 4.3 48.7C
Portugal 3.64 3.17 3.25 3.83 3.71 3.72 | 4.3 45.7C
L uxembourg 3.63 3.58 3.63 3.37 3.7€ 3.61| 3.9C 54.5C
Poland 3.54 3.25 3.21 3.68 3.58 351 | 3.9t 41.7C
Ireland 3.51 3.3€ 3.2¢ 342 3.6C 3.62 | 3.7€ 57.2C
Hungary 342 3.3 3.27 3.22 3.21 3.67 | 3.7 44.9C
Slovenia 3.31 342 3.2€ 3.18 3.0E 3.27 | 3.7C 46.9C
Estonia 3.31 3.32 3.1C 3.2€ 3.1t 3.21 | 3.8C 50.5C
Greece 3.2C 2.84 3.17 3.3C 3.0€ 3.18 | 3.6€ 38.9C
Romania 3.12 2.58 291 3.18 3.07 3.2€ | 3.68 37.6C
Croatia 3.1C 2.9¢ 3.01 2.93 3.1C 3.01| 3.5¢ 40.7C
Bulgaria 3.03 2.94 2.7€ 3.23 2.88 3.02| 331 37.6C
Slovak Republic 3.03 2.7S 3.0C 3.1C 3.14 2.9¢ | 3.14 42.9C
Lithuania 3.02 2.8E 2.73 2.7¢ 2.9€ 3.12 | 3.6t 41.2C
Malta 2.81 2.7C 2.9C 2.7C 2.8C 2.8C| 3.01 50.3C
Latvia 2.81 2.8C 2.98 2.74 2.6S 279 | 2.8€ 43.2C
Cyprus 3.1E 3.0E 2.8¢ 3.1E 3.0C 3.15 | 3.62 47.8C
Correlationindex | 0.73 0.823 0.78 0.51 0.72 0.7C | 0.6C 1

*Data are for the last recorded year of logistief@rmance - 2018

Subsequently, we processed a cluster analysisiéor tusiness logistics and innovations, and at the sime
division of EU countries into groups with the gesit with the greatest possible difference among thglein
similarity from the point of view of the performamof groups, see Figure 1.
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Figure 1 Cluster analysis dlfie relationship of innovation and the performanééogistics in the EU

We identified the greatest distance, which reprssen The second cluster - characterized by average logistics
the greatest difference between the studied grangshe and innovation performance - Czech Republic, Paitug
greatest similarity within the groups, at the Edetin Luxembourg, Poland, Ireland.
distance of 5, from which we subsequently iderditieree
clusters: The third cluster — characterized by low logistics and

innovation performance — Hungary, Slovenia, Estonia

The first cluster - characterized by the greatestGreece, Romania, Croatia, Bulgaria, Slovakia, lattia,
performance of logistics and innovation - GermanyMalta, Latvia, Cyprus.

Sweden, Belgium, Austria, Netherlands, Denmark,
Finland, France, Spain, Italy.
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Finally, we illustrated the stated findings in Rig.2,
which represents a map of countries from the pafirtew
of logistics performance and innovation in the.EU

Legend:

& - top performing countries

s - countries with mixed performance
- lowest performing countries

L=

Figure 2 Map of countries from the point of vievlogistics performance and innovation in the

Based on the performed analyses, we can conclatle t4  Conclusions

the countries with the greatest performance innass Innovations have become an important factor affecti
logistics and innovation tend to form geographicalbse  the success of the company on the market, anctinabe
groups. Subsequently, as we can see from the grapBf their correct implementation, they are an imaott
analysis, the performance of business logistics aRgctor for the company bringing success on the etark
innovation decreases with increasing geographistdmite  the competitive fight. At the same time, innovaiare a
from more efficient countries in the researchedar®. ool that enables managing not only growing contipeti
countries with higher performance in business tagisand pressure, rapid technological development, and
innovation. This fact was confirmed by several ®8d globalization of business. Innovations in technglage
focusing on the relationship among innovations ai&r  mainly the driving force behind significant changekich
factors such as ecological innovations or susténabare subsequently also manifested in the field gistcs
development [23,24]. and supply chain management. For this reason, weatla
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about a time when the field of logistics is expeciag
significant changes bringing a lot of newdowever,
innovation performance and logistics performaneerent
at the same level in individual countries, and edight
factors affect this performance.

STOFKOVA, Z., OLSIAKOVA, M.: Sustainability
and branding: An integrated perspective of eco-
innovation and brandSustainability Vol. 13, No. 2,
pp. 1-10, 2021. https://doi.org/10.3390/su13020732

[4] GOLDSBY, T.J., ZINN, W.: Technology innovation

In the paper we examine the relationship between and new business models: can logistics and supply
innovation and logistics performance in the EU. We chain research accelerate the evolutido®@rnal of

investigated this relationship through correlatomalysis,

which confirmed a moderately strong dependencedsstw

the investigated variables. From the point of vieiwhe

Business Logisti¢d/ol. 37, No. 2, pp. 80-81, 2016.
https://doi.org/10.1111/jbl.12130

[5] KOVAC, M.: Inovécie a technicka tvorivdsKogice,

individual performance parameters of logistics and Technical University of KoSice, 2002. (Original in
innovation, a great dependence was confirmed betwee Slovak)
innovation and customs. As stated in the papegsgseme [6] JAAFAR, H.S., ENDUT, L.R., FAISOL, N., OMAR,

that this high dependence among the investigateablas

was mainly caused by the fact related to the Saweagea,

E.N.: Innovation in logistics services—halal logistic,
Proceedings of the f6International Symposium on

which ensures the free movement of goods withintmos Logistics (ISL), 10-13 July, Berlin, pp. 844-85D12.
European countries. Other parameters of logisti¢g] DILK, C., GLEICH, R., WALD, A., MOTWANI, J.:
performance show moderate dependence on innovations State and development of innovation networks:

As part of the cluster analysis, we examined gruggpiof
EU countries from the point of view of the investied
relationship between innovation and logistics panfance.
Based on the findings of the cluster analysis, archlide

evidence from the European vehicle
sectorManagement decisioiVol. 46, No. 5, pp. 691-
701, 2008.
https://doi.org/10.1108/00251740810873455

that the relationship between innovation and bssine[8] GRAWE, S.J., CHEN, H., DAUGHERTY, P.J. The

logistics performance has been confirmed. Countrids
the greatest logistics and innovation performasecel to

form geographically close clusters. The performaote

business logistics and innovation decreases witle@sing
geographical distance from more efficient countries
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