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Abstract: Raising efficiency encourages logistics compatuasse modern technologies. Using Internet of ThifhgT)
devices improves logistical efficiency. The aintlug research is to determine the role of 10T iméasing the efficiency
of logistics processes. The study was based omirafiion about the logistics activities of the Sypphain of one of the
largest logistics companies in the world — DHL QuolThe study covers the period 2009-2022. The rekeaas
conducted using linear regression models testatidjeast squares method. The impact of the usgTaflevices was
introduced into the model through the use of a dymamiable. It was established that the impleméonednd use of loT
devices has a positive, statistically significaffee@ on such indicators of logistical efficiencg rofit Margin and
Operating Efficiency Ratio. It was proved that Ip@sitively affects logistical efficiency and doest entail reducing
jobs, which is a socially important factor. Theabed results can be applied in developing andfyirgj the policy of
implementing loT in the activities of logistics cpanies. The conducted research opens up prospedtsther studies,
in particular regarding the impact of 0T on otlperformance indicators of logistics companies,igaldrly on their
market capitalization.

1 Introduction Considering these factors, research on the roleTfin

The key to the success of a logistics companyds t#ogistics remains relevant and important for the
ability to meet the customers’ needs in fast, tinaellivery development of the logistics industry, increasirg t
of goods to the specified destination. Modern tetdgies Ccompetitiveness of companies and achieving greater
contribute to ensuring fast and accurate addrds@geof ~customer satisfaction.
shipments and the ability to monitor the route kipped The Internet of Things can improve the efficienéyo
goods. Moreover, they enable identifying and opting  logistics company in many ways, providing greatetcol
places where the efficiency of logistics chainsréases. and optimization of important processes. Sensacseplon
The relevance of the research topic is determingd §00ds or packaging allow logistics companies to itoon
several key factors currently affecting the logisindustry ~ the location and condition of cargo in real timaisthelps
and business in general_ The volume of cargo tm[mm to aV.O-ld |OSSGS, monitor the dellvery time and ﬂm\bad
around the world continues to grow. This challengegonditions for the goods (for example, negative
logistics companies to manage huge volumes of gootnperature). loT can provide data on road comutio
efficiently, and Internet of Things (IoT) can hetpensure  traffic, etc. These data help companies to optirdedevery
this efficiency. Consumers and businesses expaterfa foutes, which reduces travel time and fuel costd. |
and more accurate deliveries. 10T allows receiviegl- €nables logistics companies to provide customelts avi
time information about cargo status and locatiohictv  interactive consumer experience. This includeskinac
improves service and increases customer satisfadod deliveries in real time, receiving notificationsestimated
offers many sensors and devices to collect datactiabe  arrival times, and providing a convenient way to
used for analysis and strategic decision makingommunicate with customers.

~ 257 ~

Copyright © Acta Logistica, www.actalogistica.eu



Acta logistica

- International Scientific Journal about Logistics

Volume: 11 2024 Issue: 2 Pages: 257-267 ISSN 1339-5629

The role of the Internet of Things in increasing the efficiency of logistics companies
Anna Sokhetska, Oleksandr Koren, Andrii Kravchenko, Natalia Danik, Sofiia Leonova

Sensors and RFID tags provide real-time inventorgooperation of managers at all levels - from top

tracking. This helps to avoid overstocking or shget of
goods. loT can provide data on the status of egenprand

management to functional managers at delivery goint
The fourth industrial revolution (Industry 4.0) pides

vehicles. This enables planning preventive mainte@a new resources for qualitatively changing how busies
and avoiding accidents and stoppages, which reduaasd supply chains work. Authors [4] consider th&jue

travel costs and downtime. 10T can help to reselvergy

potential of loT, together with other technologie

efficiency issues by monitoring and managing energyndustry 4.0, in particular, blockchain [5], thatnccause
consumption in warehouses and vehicles. Data tetlec significant changes in the world. The authors atbaethe

from 10T devices can be used to analyze and foréeasls

loT guarantees a massive revolution in logisticerdhe

in logistics, which helps companies make strategigcext decade. This creates new benefits for bussdsg

decisions. Overall, 10T helps logistics companiesken
their operations more efficient,
effective. It also opens up new opportunities t@rove
customer service and create competitive advaniagée
logistics market.

So, the aim of this study is to determine the dflioT
in increasing logistical efficiency. The aim invely the
fulfilment of the following research objectives:

minimizing the price of device components, incregshe

accurate, and -cosspeed of wireless networks, and expanding the lpibtss

of receiving data on the network.

In the work [6], authors note that transport argidtics
companies may have different goals for
implementation. On this basis, authors [7,8] coesill
necessary to build a different architecture to enpént 0T
devices and determine the corresponding targetseier,

loT

- analyze the dynamics of the logistics company’the process of implementing the use of 10T is atntios

performance indicators;

- determine the impact of the use of 10T deviceshen
company’ performance;

- determine the impact of the use of 10T deviceshen
performance indicators of logistics activities.

2 Literaturereview

same despite the difference in goals. That is why
implementing this technology is worth considering
competitors' experience and mistakes, which wdtéase
the efficiency of using 10T to improve logisticstiaities
[9].

The analysis of studies by [10] revealed a gaphén t
academic literature in the study of reverse loggstlt is

Growing demand is forcing the traditional logisticsvorth noting that the use of 10T in this logist@sgment

industry to transform into smart logistics. There many
recent technologies that have helped transforrotistics

has significant prospects for improving efficiency.
Monitoring and tracking cargo is extremely impottan

industry. In particular, researcher [1] examineg thwhen a shipment is redirected, or other route obsng

technologies required to implement smart logistosl
determines the role of IoT and big data in deveigphe

occur. The use of loT increases the accuracy dajocar
movement and reduces the number of unproductisesos

smart logistics industry. The author claims thae ththanks to the optimal loading of container capesiti

coronavirus pandemic has significantly accelerates
inevitable logistics digitalization process. Nowhet
implementation of digital technologies, particadT, is
not determined by the forced circumstances of xitereal

According to [11], 10T enables the creation of &ual
system for managing logistics flows. This system
facilitates interaction between all participants tbfe
logistics process in a new way. The virtual system

environment but by the need to improve logisticaRutomatically updates all data on logistics chaansi

efficiency.

allows for real-time evaluation of all cargo deliye

Authors [2] examine the conceptual framework fa thParameters [12].

impact of loT on supply chain management. The

The work [13] shows that loT affects not only the

conceptual framework developed by the authors essuperational efficiency of a logistics company blsioaits

the organization of the logistics company’s supghgain
management process, starting from determining

strategic management. The authors conducted a study

igased on a survey of managers of logistics compamd

advantages and ending with the impact on the fiaﬁncfound that the use of 10T leads to the transforomatf

result. It is worth noting that the conceptual feamork
developed by the authors can be effectively implaed
only if all supply chain links are fully providedith 0T
devices, as the effects specified by the authors bea
achieved through the availability of complete imfation.
A joint report by DHL and Cisco [3] is interestinig,
which the authors identify promising directions five
implementation of 10T in the activities of logisic
companies. It is noted that the greatest effectthef
implementation of loT will be in the field of lashile
delivery. The fact is that last mile delivery isstimost
expensive in the entire supply chain. The authots that

approaches to strategic management of logistiossflo
Besides, the authors found that the implementatfdoT
itself had a greater impact on the growth of openal
efficiency compared to changes in the strategic
management of the studied companies.

Authors [14] state that the successful implemeonitati
of 10T in logistics requires close collaboratiordaa high
level of participation between players and compegiin
the supply chain. Clear interaction is requiredxohange
sensor information in heterogeneous environments| at
cargo movement stages. There is a need to budt and
data ownership and overcome privacy challengesen t

the effective implementation of loT requires thdOT-based supply chain. This requires a clear fanus
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reference architecture for loT and a shift in bass; container capacities and the loading of vehicleavoid
mindset to embrace the full potential of loT. downtime and delays in the shipment of goods.

0T can also provide effective inventory management
in warehouses, which is also extremely importamt f@ Methods

effective management in logistics [15]. The waref®ou  The research hypothesis is that the implementatioh
system becomes less dependent thanks to the aidomaf;se of 10T contribute to improving logistical eféacy.
of warehouse operations and responds to changesian \vithin the scope of this study, efficiency means a
work. The flow of goods through warehouses becomegduction in costs and an increase in income. Grtheo
smoother by applying autonomous systems iprgest logistics companies in the world — DGL [20]
transportation, handling and palletizing operatitmshe which operates in 220 countries and territories—s wa
warehouse. However, stand-alone systems must pésaida chosen for the study.
to the storage environment to minimize the ristvarlays. The research will be conducted in two stages. ke f
Authors [16] state that as more companies adopt latage provided for analyzing the dynamics of thénma
systems, their use will combine data and flows el r indicators of the working hypothesis of the studiptal
objects, revolutionizing real-time organizationsisTis  Revenue; Profit (Loss) from Operating Activity; Exses
why logistics companies will turn into e-commerceyn fuel; Expenses on Aircraft Fuel; Wages, Salaries
companies, where cargo movement will be servicadkf  Compensations. The indicators of Total Revenue and
to the operation of automated systems. The auhwiré  profit (Loss) from Operating Activity are taken fino
out that the costs and benefits of implementing &T repor[s by Segments for DHL's departments_ For the
different stages change according to the technologyrposes of the study, the data were used onlythier
development. We can conclude that the development Qupply Chain segment: only for those divisions lué t
technologies will ensure the growth of the economiﬁompany that are direcﬂy engaged in |0gistics ms_
feasibility of implementing loT systems in logistic This made it possible to separate the influencetbér
companies. Similar conclusions about the impacthef company divisions engaged in other activities. Wi t
Internet of Things on the efficiency of logistiasnepanies  stage, the methods of graphical display of timéeseand
have also been reached by the authors of studiesqlL It  the trend method will be used to analyze the dynarmf

is noted that the Internet of Things provides opemal  changes in the indicators. Figure 1 shows the lofjthe
and accurate information in real time about thedlo& jmpact of the use of 10T on the resulting indicatds

logistics facilities and the movement of goods. IBucshown.
information makes it possible to optimize the ude o

loT decreases expenses on fuel, aircraft
fuel and salaries due to optimizing
operational flows

loT increases total revenue and profit
from operating activities due to expenses
decreasing

Figure 1 The logic of the impact of 0T on the t8sg indicators

loT provides an increased utilization efficiencyboth To achieve the research objective, 10T is consitiase
warehouses and container capacities. This makesait independent variable influencing the resulting
possible to optimize the utilization of such faas and performance indicators.
reduce the number of air transport flights and the The second stage provided for the analysis of the
movement of ground transport for cargo transpamaths impact of the use of loT on the resulting indicatofhe
a result, it helps to reduce fuel consumption. Ei$o OLS linear regression method will be used for phigpose,
replaces workers in the performance of certainaifmrs and the impact of loT will be introduced into thedel as
for monitoring and registering the movement of ggoda dummy variable. According to DHL, the use of ligan
which leads to decreased labour costs. As a rethdt, in 2017 [21]. The IoT will be introduced into theodel as
reduced costs should lead to increased operatiofit.pr a dummy variable from 2017:

Optimization of the use of storage facilities arahsport Model 1: Total Revenue = f(loT)
capacities will lead to increased transportatiolumes. Model 2: Profit (Loss) from Operating Activity 2é{T)
This ensures an increase in the company's totahtex Model 3: Expenses on Fuel = f(loT)

Model 4: Expenses on Aircraft Fuel = f(1oT)
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Model 5: Wages, Salaries, Compensations = f(loT) Model 7: Profit Margin = f(IoT; Total Revenue; Pibf

The third stage involves the calculation of th€lLoss) from Operating Activity; Expenses on Fuel;
performance indicators based on expenses, which &wrpenses on Aircraft Fuel;, Wages, Salaries,
affected by the use of loT: Compensations)

ROI = Profit (Loss) from Operating Activity /  Model 8: Operating Efficiency Ratio = f(loT; Total
2(Expenses on Fuel + Expenses on Aircraft Fuel + ¥¢ag Revenue; Profit (Loss) from Operating Activity; Erpes

Salaries, Compensations) on Fuel; Expenses on Aircraft Fuel, Wages, Salaries
Profit Margin = Profit (Loss) from Operating Actlyi Compensations)
/ Total Revenue Data from DHL's annual financial statements [22] fo

Operating Efficiency Ratio = Total Revenue /[2010-2022 were used for the study.
2(Expenses on Fuel + Expenses on Aircraft Fuel + ¥gag
Salaries, Compensations) 4 Results

The impact of loT; Total Revenue; Profit (Loss)ffro  Analysis of the dynamics of DHL Group’s performance
Operating Activity; Expenses on Fuel; Expenses odicators for 2009-2022 shows a long-term growémd
Aircraft Fuel; Wages, Salaries, Compensations OfFigure 2). However, different indicators show Hedent
efficiency indicators by the OLS linear regressmethod  trend in different periods. The Total Revenue hatkady
will be determined: upward trend from 2009 to 2015 and a steady dowshwar

Model 6: ROI = f(loT; Total Revenue; Profit (Loss)trend from 2015 to 2020. And a growing trend hasrbe
from Operating Activity; Expenses on Fuel; Experses ghserved again since 2020.

Aircraft Fuel; Wages, Salaries, Compensations)

Total Revenue Profit (Loss) from Operating
18000 Activity
2 16000 y= 12815000 1000
o o e N\RIZ01860../. 8
© 14000 e N 5
= 12000 = ’ 2009 2011 2013 2015 2017 2019 2021
2009 2011 2013 2015 2017 2019 2021 =
-1000
year year
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Figure 2 Analysis of the dynamics of DHL Group perfance indicators for 2009-2022

At the same time, the Profit (Loss) from Operatinghe trend returns to growth. It is obvious that thep in
Activity indicator does not have such volatilityrthg the the Profit (Loss) from Operating Activity in 201920 is
analyzed period. A significant decline in the valaé this explained by the Covid19 pandemic and the decreased
indicator is observed only during 2019-2020, aftich  volume of international transportation during tpisiod.
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So, although the Total Revenue has fluctuated Ptiodit The company’s labour costs have a steady upward tre
from Operating Activity in the long run is constignt throughout the 2009-2022. It did not decrease dulttire
increasing. It is worth noting that the growth dymies of crisis periods for the world economy in 2013-2014 a
both indicators are decreasing gradually. 2019-2020, indicating that the company did not cedu

The analysis of Expenses on Fuel and Expenses staff. At the same time, the constant growth oblatcosts
Aircraft Fuel shows that there has been a rapickase in indicates a regular revision of wages towards their
the volume of these expenses since 2020. Durin@-200ncrease.
2020, the growth dynamics of these costs were The analyzed indicators show DHL Group's fairly gjoo
insignificant. Such an abnormally sharp increaséugl financial position regarding the Supply Chain.
expenses against the background of revenue groath m Appropriate impact models were tested to determine
indicate an increase in transportation volumes. the impact of loT use on the resulting indicatdibles 1-

5 show the results of the tested models.

Table 1 Results of testing the 10T impact modélatal Revenue. Model 1: OLS, using observation®-2022 (T = 14).
Dependent variable: Total Revenue

Coefficien Std. Errol t-ratio p-value
cons 13969.! 421.25! 33.1¢ <0.000: il
Dummy loT 7.9583: 643.47! 0.0123 0.990:
Mean dependent v 13973.2! S.D. dependent v 1144.75.
Sum squared res 1703575 S.E. of regressic 1191.48
R-square 0.00001. Adjusted F-square -0.08332!
F(1, 12 0.00015: P-value(F 0.99033!
Log-likelihood -117.947! Akaike criterior 239.895!
Schwarz criterio 241.173. Hannar-Quinn 239.776
rha 0.34287! Durbin-Watsor 1.01581

The following conclusions can be drawn based on trsguared indicates the amount of variation in thpeddent
regression analysis results of Model 1. The P-vidu¢he variable (Total Revenue) that can be explained hgy t
Dummy_IoT coefficient is 0.9903. This high p-valuemodel. In this case, the R-squared is very low(@0Q.3),
indicates that Dummy_loT is not statistically sfgrdnt.  which means that the chosen model cannot explan th
This means that no statistically significant effettoT on variation in Total Revenue.

Total Revenue was found for the analyzed period. R-

Table 2 Results of testing the 10T impact moddbmmiit (Loss) from Operating Activity. Model 2: QLi&ing observations 2009-
2022 (T = 14). Dependent variable: Profit (Losg)rfr Operating Activity

Coefficien Std. Errol t-ratio p-value

cons 340.25( 80.535 4.22¢ 0.001: il

Dummy loT 328.08: 123.02( 2.66% 0.020¢ **

Mean dependent v 480.857. S.D. dependent v 276.196!
Sum squareresic 622654.i S.E. of regressic 227.789.
R-square 0.37213! Adjusted F-square 0.31981.
F(1, 12 7.11238: P-value(F 0.02052
Log-likelihood -94.7839 Akaike criterior 193.567!
Schwarz criterio 194.846. Hannar-Quinn 193.449i
rha 0.02278: Durbin-Watsor 1.38012

The Model 2 regression analysis results give greundhat the model can explain. In this case, the Rusliis
for drawing the following conclusions. The P-vafoethe 0.372135, which means that this model can explain
Dummy loT is 0.0205. This indicates that the Dumoily  approximately 37.21% of the variation in operatprgfit
is statistically significant at the 0.05 significenlevel. (or loss). The F-statistic is 7.112388, and thalu&(F) is
This means that there is a statistically significefifect of 0.020528. This indicates that the model is stat#i
loT on profit (or loss) from operating activitiesrfthe adequate to explain Profit (Loss) changes from &xjey
considered period. R-squared indicates the vaniatidghe Activity.
dependent variable (Profit (Loss) from OperatingiVity)
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Table 3 Results of testing the 10T impact modeherExpenses on Fuel. Model 3: OLS, using obsena2009-2022 (T = 14).

Dependent variable: Expenses on Fuel

Coefficien Std. Errol t-ratio p-value
cons 785.37! 50.481. 15.5¢ <0.000: il
Dummy loT 50.625( 77.111: 0.656" 0.523¢
Mean dependent v 807.071. S.D. dependent v 139.622i
Sum squared res 244641.! S.E. of regressic 142.782
R-square 0.03467. Adjusted F-square -0.04577.
F(1, 12 0.43101 P-value(F 0.52388.
Log-likelihood —88.2445! Akaike criterior 180.489.
Schwarz criterio 181.767. Hannar-Quinn 180.370!
rha 0.17296. Durbin-Watsor 1.17920.

ISSN 1339-5629

The following conclusions can be drawn based on tha Fuel for the considered period was found. R-sepia
Model 3 regression analysis results of the dependandicates the variation in the dependent varialBlgpénses
variable Expenses on Fuel and the impact of Dunoty | on Fuel) that the model can explain. In this célse,R-
The P-value for the Dummy IoT is 0.5239. This hgh squared is very low (0.034673), which means theseho
value indicates that the Dummy loT is not stat@lic model can hardly explain the variation in the Exggenon
significant at the conventional significance lew€l0.05. Fuel.

So, no statistically significant effect of IoT dretExpenses

Table 4 Results of testing the model of the impBldT on the Expenses on Aircraft Fuel. Model £SQusing observations 2009-
2022 (T = 14). Dependent variable: Expenses onraftd-uel

Coefficien Std. Errol t-ratio p-value

cons 1019.2! 252.801 4.03: 0.001" il
Dummy loT 761.58: 386.16° 1.972 0.072: *
Mean dependent v 1345.64. S.D. dependent v 790.522.
Sum squared res 613543 S.E. of regressic 715.042
R-square 0.24478! Adjusted F-square 0.18184!
F(1, 12 3.88941! P-value(F 0.07208!
Log-likelihood -110.798! Akaike criterior 225.597
Schwarz criterio 226.875! Hannar-Quinn 225.479
rha 0.55298! Durbin-Watsor 0.91293.

The results of the Model 4 regression analysishef t on Aircraft Fuel. R-squared indicates the variatiorihe
dependent variable Expenses on Aircraft Fuel amd tldependent variable (Expenses on Aircraft Fuel) that
impact of Dummy loT give grounds for the followingmodel can explain. In this case, the R-square®#4080,
conclusions. The P-value for the Dummy loT is 01072 which means that this model can explain approximate
This value is close to but does not reach, the 0.2%.48% of the Expenses on Aircraft Fuel variatibime F-
significance level. This indicates that the Dummy may statistic is 3.889415, and the p-value(F) is 0.8B20This
be statistically significant at a certain significa level shows that the model as a whole may be statisticall
(e.g. 10%). As the chosen significance level iS50k can adequate for explaining the Expenses on Aircraél.Fu
state that loT does not significantly impact thepéixses

Table 5 Results of testing the 10T impact modeher\Wages, Salaries, Compensations. Model 5: Giifg wbservations 2009-

2022 (T = 14). Dependent variable: Wages, Salaf@snpensations
Coefficien Std. Errol t-ratio p-value
cons 14332. 483.34 29.6¢ <0.000: il
Dummy lo1 3653.2! 738.32! 4.94¢ 0.000:¢ il
Mean dependent v 15897.9. S.D. dependent v 2290.22.
Sum squared res 2242795: S.E. of regressic 1367.11.
R-square 0.67107 Adjusted F-square 0.64366!
F(1, 12 24.4829. P-value(F 0.00033
Log-likelihood -119.872! Akaike criterior 243.744
Schwarz criterio 245.023. Hannar-Quinn 243.626!
rha 0.51544! Durbin-Watsor 0.91869!
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The following conclusions can be drawn based on traatistic is 24.48294, and the p-value(F) is 0.8003 his
Model 5 regression analysis results of the depedndeshows that the model is statistically adequatexiuaim

variable Wages, Salaries, Compensations and thescinop
the Dummy loT.

changes in Wages, Salaries, Compensations.
Analysis of the dynamics of DHL Group's estimated

The P-value for the Dummy IoT is 0.0003. This low pperformance indicators shows that not all indicatave a
value indicates that the coefficient of Dummy lo3 i positive long-term trend (Figure 3). The valueshef ROI

statistically significant at the 0.05 significarlegel. This
means a statistically significant effect of 10T Wages,
Salaries, Compensations for the studied periodylRyed
indicates the variation in the dependent varialdfades,

indicator grew rapidly during 2009-2010 and remédine
almost unchanged until 2018. In 2018-2019, thigcatr
rose and fell, and its value stabilized after 202fe Profit
Margin, which almost duplicates the ROI dynamics,

Salaries, Compensations) that the model can exgiain demonstrates the ascending dynamics. Howeveroihge |

this case, the R-squared is 0.671079, which méan$tis

model is able to explain approximately 67.11% aof thEfficiency Ratio,

term trend has positive dynamics. As for the Ojegat
it has a steady downward trend

variation in wages, salaries, and compensation. Fhe throughout the analyzed period. This is a negatesed.

ROI Profit_Margin
0,06 0,1
0,04
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0,02
0
0 o - ™ in o X0 o — ~
SSococooXaBES IS8
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Figure 3 Analysis of the dynamics of DHL Group perfance indicators for 2009-2022

Next, we will analyze whether IoT had a statistical
significant impact on the calculated performanctcators
(Table 6-8).

Table 6 Results of testing the 10T impact moddR@h Model 6: OLS, using observations 2009-2022 (B).
Dependent variable: ROI

Coefficien Std. Errol t-ratio p-value
cons 0.020307 0.0044673 4.54¢ 0.000° il
Dummy lo1 0.011947 0.0068240 1.75] 0.105¢
Mean dependent v 0.02542 S.D. dependent v 0.01360.
Sum squared res 0.00191 S.E. of regressic 0.01263!
R-square 0.20345! Adjusted F-square 0.13707:
F(1, 12 3.06508: P-value(F 0.10548:
Log-likelihood 42.4112. Akaike criterior —80.8224
Schwarz criterio —79.5443! Hannar-Quinn -80.9407i
rha 0.05981. Durbin-Watsor 1.22537
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The results of the Model 6 regression analysishef t on ROI for the studied period. R-squared indicates

dependent variable ROI and the impact of the Durtofy
give grounds to draw the following conclusions. The
value for the Dummy 10T is 0.1055. This value extethe
0.05 significance level, indicating that the Dumioy is
not statistically significant at the conventiongrsficance
level. So, there is no statistically significanteet of 0T

variation in the dependent variable (ROI) that thedel
can explain. In this case, the R-squared is 0.203#bich
means that this model can explain about 20.35%hef t
variation in ROI. The F-statistic is 3.065088, ghd p-
value(F) is 0.105488. This shows that the modalwhkole

is not statistically adequate to explain the ROI.

Table 7 Results of testing the 10T impact modeherProfit Margin. Model 7: OLS, using observati@99-2022 (T = 14)
Dependent variable: Profit Margin

Coefficien Std. Errol t-ratio p-value

cons 0.023517 0.0055970 4.202 0.001: il

Dummy loT 0.023926 0.0085497 2.79¢ 0.016: **

Mean dependent v 0.03377. S.D. dependent v 0.01955.
Sum squared res 0.00300 S.E. of regressic 0.01583.
R-square 0.39490! Adjusted F-square 0.34448.
F(1, 12 7.83160. P-value(F 0.01608!
Log-likelihood 39.2549. Akaike criterior —74.5098
Schwarz criterio -73.2317! Hannar-Quinn -74.6281i
rha -0.02042. Durbin-Watsor 1.45863.

Based on the results of the Model 7 regressiorysizal squared indicates the variation in the dependeriahia
of the dependent variable Profit Margin and theaotpf (Profit Margin) that the model can explain. In tbése, the
the Dummy loT, the following conclusions can bewdia R-squared is 0.394905, which means that this mcaiel
The P-value for the Dummy loT is 0.0161. This low pexplain approximately 39.49% of the variation ia frofit
value indicates that the Dummy loT is statisticallyMargin. The F-statistic is 7.831601, and the p-géH) is
significant at the 0.05 significance level. Thisang that 0.016089. This shows that the model as a whole is
there is a statistically significant effect of lodn statistically adequate to explain the Profit Margin
profitability (Profit Margin) for the studied pedo R-

Table 8 Results of testing the 10T impact modeherDperating Efficiency Ratio. Model 8: OLS, usitigervations 2009-2022
(T = 14). Dependent variable: Operating EfficierRatio

Coefficien Std. Errol t-ratio p-value

cons 0.866401 0.016143 53.6% <0.000: il

Dummy loT -0.18362: 0.024659 =7.44¢ <0.000: il

Mean dependent v 0.78771. S.D. dependent v 0.10400-
Sum squared res 0.02501! S.E. of regressic 0.04566.
R-square 0.82207! Adjusted F-square 0.80725.
F(1, 12 55.4456! P-value(F 7.78¢0€
Log-likelihood 24.4250. Akaike criterior -44.8500
Schwarz criterio -43.5719 Hannar-Quinn -44.9683!
rha -0.25372! Durbin-Watsor 2.36065.

Based on the results of the Model regression aisaly$5.44569, and the p-value(F) is 7.78e-06, which is

of the dependent variable Operating Efficiency ®atid
the impact of the Dummy loT, the following concluss
can be drawn. The P-value for the Dummy loT is €010
which is extremely low. This indicates that the DaoynloT
is statistically significant at any significancevéé This
means that there is a statistically significaneetffof 10T
on Operating Efficiency Ratio for the studied pdri&-
squared indicates the variation in the dependenabla
(Operating Efficiency Ratio) that the model canleip In
this case, the R-squared is 0.822079, which méan$tis
model can explain approximately 82.21% of the vema
in the Operating Efficiency Ratio. The F-statisie

extremely low. This shows that the model as a wihmle
statistically adequate to explain the Operatingcigfficy
Ratio.

The obtained results give grounds to state thathiad
a positive effect on the efficiency of DHL Grougisities,
which is confirmed by the corresponding calculagion

5 Discussion

Authors [23] argue that the modern logistics indust
still incurs high costs and yields low efficiencyhe
development of smart logistics opens up opporesito
solve these problems. As one of the important mé&dion
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and communication technologies, I0T can generage la significant effect of loT on the wages of logistamsnpany
amounts of data and explore the complex relatigmshiemployees indicates that wages are increasingussiog
between transactions represented by these dataegthroloT does not mean technology replaces people a3 ko

various mathematical analysis technologies. Theseifes

their dismissal. |oT provides an increase in labour

contribute to the development of smart logisticaur O productivity, which entails an increased amount of

research supports this view. The results of oueaeh
prove the positive effect of the use of 10T onéfficiency
of the logistics company.

In the work [24], the authors consider the abitiby
deliver cargo on time as one of the key factorgha
competitiveness of a logistics company. Researf2r
states that 10T data can be used to develop nawprove
existing shipping algorithms, loading of warehouses
container capacity, as evidenced by the studyteslihe
results of our research indicate an increase iistiogl
efficiency due to the use of loT.

The research

payment.

It was established that the implementation andafise
IoT has a positive statistically significant effemt such
indicators of logistics efficiency as Profit Margend
Operating Efficiency Ratio. It was proved that Ibd@s a
positive effect on increasing the efficiency of ikigs
activities and does entail a reduction in jobs,chhis a
socially important factor.

The obtained results can be applied in developimy a
justifying the policy of implementing IoT in the tagties
of logistics companies.

results indicate the possibility of The conducted research has methodological and

constantly optimizing the geographical cargo dejive implementation limitations. A methodological lintitan is

routes. This opinion is confirmed by the resultsoked by
the work [26], in which the authors note that ojitimg
geographic delivery routes is a key issue in irgirepthe
efficiency of logistics companies. The solutionthis issue
is based on an extensive system of sensors thatdrat
cargo movements and other events in logistics iiesv
The results obtained in this study about the ity
significant impact of I0T on the Profit from Opereat
Activity confirm the
optimization of delivery routes.
reduces the time and resources spent on delivdrighw
directly affects the size of Profit from OperatiAgtivity.

that the study was conducted for one company. Hewev
the large-scale use of 0T devices by logistics panies is
not a common phenomenon, so it is impossible tm far
representative sample of the study. The study da&don
only one direction of the company’s operations —p[3y
Chain. If the proposed model considers the datthef
company’s entire operational activity, the resuitay
differ from those in this study. The implementation

importance of geographicallimitation is that the obtained results can be plpbnly in
Route optimizationlogistics companies engaged in transportation by nd

air transport.
The conducted research opens up prospects foefurth

Research results from [27,28] show that technicaésearch, in particular regarding the impact of déoiTother

services [29] are the most important aspect ofyapplloT
for smart logistics. Our research confirms that there
information is available, the wider the opportwstifor
optimization and increasing logistics efficiencyn |
particular, we found that IoT entails increasealatrosts.
This shows that the employees of the logistics @mip
increase their productivity using loT devices. Aseault,

performance indicators of logistics companies,ipalrly
on their market capitalization.
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