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Abstract. Logistics is currently undergoing a transformative phase due to rapid digitalization, prompting a profound
exploration of both theoretical potentials and practical challenges within the industry. This comprehensive review
delves deeply into the growing interest in digital technologies within logistics, with a specific emphasis on their prac-
tical applications. This study aims to conduct a bibliometric analysis to explore the growth and academic focus on
the logistics digitalization. Academic literature is studied from the Web of Science database for 2020-2024. Literature
review and bibliographic analysis of selected articles are performed using VOS Viewer. It was identified that one of
the clusters comprise keywords related to logistics and information technology. The analysis of investments in digital
technology reveals experiences of the logistics sector seeking to figure out how investments impact labor productivity.
The descriptive analysis results indicate that companies implementing technology can achieve up to a 20% increase in
labor productivity, signifying the importance of technology investments for business competitiveness increase. These
findings illuminate how various logistics sub-sectors respond to software and computers investments and the pace at
which these technologies influence labor productivity metrics. These empirical findings considerably fortify the theo-
retical framework, offering practical implications and stressing the critical necessity for logistics firms to seamlessly
adopt digital technologies into their operational frameworks. In conclusion, as the logistics landscape teeters on the
brink of a digital revolution, businesses must navigate and fully embrace digital solutions to maintain competitiveness.
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1. Introduction

The logistics sector’s swift transformation via digitali-
zation has emerged as a critical element in securing
competitive advantages within today’s dynamic global
market. This shift towards digitalization offers numer-
ous benefits, such as enhanced information accessibil-
ity, optimized logistics practices, real-time data collec-
tion, improved inventory management, and heightened
transparency (Henke et al., 2020; Pirogova et al., 2020).
In the advancing field of logistics characterized by
Smart Logistics and Smart Supply Chain, technologies
like artificial intelligence, blockchain, cloud comput-
ing, and the Internet of things drive automation and
planning to a level of partial autonomy and cross-or-
ganizational information sharing (Chen & Zhao, 2019).
However, reaping the benefits of these integrated sys-
tems requires organizations to align their internal
technology implementation with external stakeholders’

pace. To succeed in this transformation, organizations
must invest in emerging technologies, closely govern
digital technology adoption, and understand the op-
portunities and interactions within logistics processes
(Albrecht et al., 2024).

This literature review explores the increasing inter-
est in digitalization within logistics, as the integration
of digital technologies into logistics remains pivotal for
industry growth (Osmolski & Kolinski, 2020). These
technologies have the potential to revolutionize tradi-
tional processes, streamline supply chain operations,
and propel business success (Calatayud et al,, 2019). Em-
bracing digitalization is crucial for logistics companies
to provide efficient, responsive services to customers
(Helmke, 2022; Kuteyi & Winkler, 2022).

This study aims to comprehend how digital trans-
formation reshapes the logistics sector and becomes
critical in gaining a competitive edge in today’s
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dynamic market (Parfenov et al,, 2021; Zaychenko et al.,
2021). The shift driven by digital technologies offers
various advantages, including enhanced information
accessibility, optimized practices, real-time data collec-
tion, improved inventory management, and increased
transparency (Hoberg et al., 2015; Wade & Marchand,
2014).

The paper intends to bridge the gap between theo-
retical concepts and practical application in the logistics
sector, exploring the escalating importance of digital
technologies and their transformative potential. It also
outlines the empirical study’s objective, focusing on the
impact of investments into software and computers on
labor productivity in the logistics sector.

The paper is structured into four chapters. It com-
mences with an introduction. The first chapter focus
on literature review which examines the application of
digital technologies in logistics sector. The second chap-
ter presents research design and research results, and
provides results of descriptive, statistical, and regression
analysis. Finally, the paper ends with discussions and
conclusions.

2. Literature review

In examining the logistics sector’s current state and fu-
ture prospects, it becomes clear that promptly embrac-
ing and smoothly integrating new market demands are
crucial for gaining a competitive edge. Understanding
the evolving trends of digital technologies and their
direct impact on logistics management operations is
vital for achieving business efficiency (Boute & Udenio,
2022; Jahagirdar, 2022). Within the current sector land-
scape, the assimilation of digital technologies emerges
as a pivotal challenge. Digitization entails adopting
innovative technologies and transforming traditional
processes into digitized formats (Brunetti et al., 2020).
These emerging digital advancements encapsulate the
latest innovations expected to reshape corporate strat-
egies and societal environments profoundly.

The researchers Verbivska et al. (2023) examined
the impact of new digital technologies on creating val-
uable business opportunities for logistics companies.
The study’s findings form the basis for suggesting al-
ternative strategic options to innovate logistics chains
and enhance competitiveness.

Research indicates that integrating information
technology in a collaborative approach can signifi-
cantly enhance productivity and efficiency within
warehouse operations. Christopher (2022) highlights
the impact of information technology on productivity
and competitive advantage in logistics. The productiv-
ity-based view remains the most commonly used indi-
cator for evaluating performance (Falciola et al., 2020;
Yang & Lirn, 2017).

The knowledge gathered from various sources
unmistakably demonstrates that information tech-
nologies transform the logistics sector and provide
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strategic added value to companies. Their integration
into collaborative processes significantly enhances
productivity and efficiency within warehouse opera-
tions (Abdul Rahman et al., 2023; De Backer & Flaig,
2017). Moreover, these technologies have become fun-
damental tools for creating a competitive advantage in
the logistics field. Supporting productivity, efficiency,
and innovation becomes a cornerstone of competitive-
ness in logistics (Chung, 2016; Li & Wang, 2021; Mena
et al, 2007). This signifies that effectively managed in-
formation technologies optimize current operations
and lay the groundwork for future development and
competition (Porter & Porter, 1998).

2.1. Application of digital technologies in the
logistics sector

This study aims to explore digital technologies and logis-
tics by scrutinizing relevant articles to identify emerging
trends and changes. The research comprises articles fo-
cusing on digital technologies and logistics. The data col-
lection in the present review is conducted in three stages:
data collection with the help of relevant keywords, data
formatting, and data analysis with the help of relevant
tools.

Identify topic:
Digital Technologies,
Data Logistic
Collection Select Database:
Web of Science
l Inclusions
criteria
Identify Keywords: Language:
“logistic” OR Eng%izhg '
“digitalization” OR
“technologies” » Document
Data Identify Time frame: t}'lziei gmclg
Formating 2020-2024 ag err:wewe
Retrieve data and pap
structure datase in Source type:
Bibliometric ~ Analysis ‘ournals
with VOS Viewer J
Literature
Interpretation of results] review  of
. Identify the enablers to articles dur-
Data Analysis digital logistic through » ing the pe-
literature review of riod  2020—
selected data set 2024

Figure 1. Research process adopted in the study (author’s
compilation)

The data has been systematically filtered based on
language, and only articles written in English language
were chosen for further analysis. In the initial phase, we
focused on document types to ensure the inclusion of
peer-reviewed articles, with individual scrutiny applied
specifically to journal articles. The data collection frame-
work is illustrated in Figure 1.

Web of Science stands out as a key database, encom-
passing a significant percentage of available academic lit-
erature (Mongeon & Paul-Hus, 2016). The study employs
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a multi-stage methodology to achieve a conceptual un-
derstanding of the phenomena. Initially, knowledge is
collected from publications on the topic, utilizing several
methods to reach this goal. Firstly, a bibliometric analysis
is performed to study and analyze the selected literature
through statistical methods. Web of Science is currently
the primary database hosting much academic literature.
Table 1 provides details regarding keywords and the da-
tabase used for data collection.

Table 1. Key components of the selected dataset (authors’
compilation)

Database used Web of Science

Keywords “logistic” OR “digitalization” OR
used “technologies”
Time span 2020-2024 (till March)

The analysis is based on the dataset of 1377 published
articles selected after applying rigorous and systematic
inclusion criteria (Figure 2).

370 400
252 324
n 11 I ;!

2020 2021 2022 2023 2024

Figure 2. Trend publications (author’s compilation)

As seen in Figure 2, the highest number of publi-
cations, 400 units, occurred in 2023. In 2022, a slight
decrease in publications is noticeable, with 370 units,
and the lowest number of publications, i.e., 252 units is
observed in 2020. This table illustrates the fluctuations
in the number of publications over the years. Notably,
there was an overall increase from 2020 to 2023, but 2024
stands out with fewer publications.

2.2. The bibliometric analysis

The present study has applied a bibliometric approach
to understand the academic landscape of digital tech-
nologies in logistics. The bibliometric analysis aids in

exploring and analyzing selected literature using vari-
ous statistical methods. We employed VOS Viewer for
bibliometric analysis. The study encompasses the period
from 2020 to 2024 (until March 2024), allowing for a
comprehensive exploration of the concept’s evolution.
VOS Viewer facilitates a graphical representation of the
dataset, making it easier to interpret the extensive data. A
bibliographic map is generated with the most frequently
repeated authors of the articles, used by the most com-
monly repeated words in the articles. Typically, circles
on bibliometric maps can be of different colours, which
separate clusters with the purpose of showing which key-
words are closer to each other as circles are also dem-
onstrated in various sizes that indicate the importance
of the word; the brighter the meaning of the word is,
the more important. The lines indicate the relationships
between the keywords. The brightness of the lines sug-
gests the strength of the connection, and the different
distances between the keywords define the intensity of
the interface. The closer the circles are to each other, the
greater the interface between them. The links attribute
indicates the number of co-occurring links of given key-
words with other keywords. The authors, with the help
of VOS Viewer, constructed 4 clusters. Figure 3 shows
their visualisation.

Articles discussing logistics, information technology,
technology, and supply chain management.

The keywords associated with each cluster are pre-
sented in the Figure 3. The first cluster consists of articles
primarily focused on factors, adaptation, themes related
to the logistics industry, and blockchain technology.

In contrast, the second cluster features articles dis-
cussing logistics, innovation, technology, and supply
chain management.

The third cluster revolves around the common theme
of study design, logistic information systems, and imple-
mentation.

The fourth includes articles that discuss about In-
ternet of Things (IoT) technology. Notably, the second
cluster encompasses keywords related to logistics and
information technology. The second and fourth clusters
are closely intertwined and highly interconnected.
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Figure 3. Keyword analysis of authors’ keywords (author’s compilation)
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3. Research design and results

3.1. Research design

The study is based on a multi-stage methodology, which
aims to reach a conceptual understanding of the phe-
nomena. First, the knowledge has to be collected from
the data describing advances in implementing digital ap-
plication technologies through approach. Several meth-
ods were used to reach the goal. The authors employ a
three-stage methodology. In the first stage, they utilize
statistical analysis to express and interpret collected
data through statistical measures. This method aids in
understanding and analyzing trends between variables
and provides a foundational basis for subsequent re-
search. Moving to the second stage, the authors employ
descriptive analysis, a research approach to establish facts
and describe an object or phenomenon without delving
into in-depth explanations or assumptions about effects.
For the third stage, the authors incorporate regression
analysis and used heteroskedasticity and autocorrelation
consistent (HAC) standard errors defining method. Re-
gression analysis explores the relationship between two
or more variables and examines the relationship line be-
tween dependent and independent variables, enabling
the prediction of the dependent variable based on the
independent ones.

During the statistical analysis, the authors compared
labor productivity across EU logistics sectors and iden-
tified labor productivity gaps between them, with the
productivity index being taken from Estonia, one of the
leading investors into digital technologies in the Baltic
region. In the regression analysis, the authors presented
regression equations formulated for seven logistics sub-
sectors, illustrating diverse effects resulting from the ap-
plication of digital technologies. Empirical data was used
for 2005-2020 to underscore the growing emphasis on
digitalization within the logistics domain, particularly
in terms of labor productivity. The regression analysis
shows changes in labor productivity, and the year of the
change is mostly visible concerning the different types
of investments (i.e., computer and software) within each
logistics sub-sector.

Regression analysis results indicates that analyzing
the impact of investments in software and computers on
labor productivity involves utilizing a regression equa-
tion (1).

y=PBy +Byx, +Byx, +e, (1)

x; — investments into software, x, — investments into
computers, y - labor productivity, By, B> B, - coefficients
of the regression equation, - residuals.

The authors collected data from Statistics Estonia
(2023) on investments into software and computers by
logistics sector companies (such sub-sectors as Postal and
courier activities, Warehousing and support activities for
transportation; Transportation and storage, Transporta-
tion by different modes, etc.). Over the years, there was
a wide variation in investment intensity.
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The authors collected data on labor productivity,
which is calculated by dividing Gross Value Added by
the number of persons employed, expressed in thousand
euros, from Statistics Estonia (2023) separately for each
logistics sub-sector.

While applying the descriptive method, the authors
identified nine studies that exemplify the implementa-
tion of high-productivity digital technology, specifically
voice-picking technology, aimed at improving logistics
management efficiency.

The heteroskedasticity and autocorrelation consistent
(HAC) standard errors were utilized in the research to
model and analyze time-series data, providing a robust
framework for understanding the intricate temporal re-
lationships within the dataset and solving autocorrelation
and heteroscedasticity issues. This method incorporates
the autoregressive and moving average components of
a time series and integrates additional exogenous vari-
ables, contributing to a more comprehensive and accu-
rate analysis. By employing the HAC, the study aimed
to unveil patterns, trends, and dependencies, enabling
a nuanced exploration of the influence of values of the
dependent variable. The results were validated by using
test statistics.

3.2. Review on the EU logistics sector

The statistical analysis affirmed the substantial impact
of high-productivity digital technology on operational
logistics efficiency, productivity, and accuracy in vari-
ous industries. Companies adopting high-productivity
digital technology experienced notable enhancements
in workforce performance, reduced training durations,
and minimized error rates in logistics operations. This
highlights the transformative potential of cutting-edge,
high-productivity digital technology across diverse busi-
ness landscapes for managing logistics.

469 459 476 505 534 524 527 533 53.642.6

O 5(6455-470=46(5-=450Q==443~46(147549248.0

512 488 509 51.0 527 53.9 543 54.8 564460
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Figure 4. Labor productivity in the logistics sectors of
European Union countries
(source: Eurostat, 2020)
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Figure 4 highlights labor productivity indicators, spe-
cifically within the logistics sector for European Union
countries from 2011 to 2020. These figures represent the
scale of labor productivity within the logistics domain.
For example, Belgium’s metrics range from 69.9 to 83.9
over the specified period, Germany’s from 45.6 to 49.2,
and so on for each country. These figures reflect the ef-
ficiency in generating output concerning the resources
employed, elucidating the output produced per unit of
resources within the logistics sector. The fluctuations
observed across these countries reveal distinct trends
in labor productivity within the logistics industry. Bel-
gium consistently maintains one of the highest labor
productivity levels within the logistics domain, with its
indicators consistently above 70 for a significant portion
of the assessed period. However, considering the entire
European Union, the overall average labor productiv-
ity within the logistics sector is around 50. Belgium’s
high labor productivity in the logistics sector suggests
that they might have undertaken various measures to
achieve such remarkable indicators. They were invest-
ing in advanced digital logistics technologies, like voice
picking systems, automated warehouses, or sophisticated
inventory management systems, to optimize operational
processes and increase efficiency. Large logistics com-
panies and warehousing facilities in various countries,
including Germany, France, Spain, and others, have in-
tegrated voice-picking technology into their operations.
This implementation streamlined order preparation and
enhanced warehouse efliciency using voice-controlled
digital technology, enabling employees to pick items ef-
ficiently. Undoubtedly, this technology has changed sig-
nificantly.

Figure 5 provides labor productivity indicators within
the logistics sector for Baltic countries. These values rep-
resent the percentage scale of labor productivity levels,
specifically logistics. For instance, Estonia’s figures range
from 28.2 to 34.7 over the specified period, Lithuania’s
from 17.1 to 23.9, and Latvia’s from 18.2 to 23.

The fluctuations across these Baltic nations unveil dis-
tinctive trends in labor productivity within the logistics
industry. Estonia demonstrates a relatively consistent en-
hancement, maintaining productivity levels above 30 for

M
42
g—310—200 3 eIt 4 333

194208290 0g=a9—107 286 270 17

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
==@==European Union countries
e=@== Estonia
Lithuania
Latvia

Figure 5. Labor productivity in the logistics sectors of Baltic
countries (source: Eurostat, 2020)

most of the examined period. Conversely, Lithuania and
Latvia showcase varying patterns in their logistics-specif-
ic labor productivity levels. Estonia consistently displays
comparatively higher productivity levels within the logis-
tics sector among these Baltic countries. Estonia invested
in advanced digital technologies in the logistics sector. This
includes automation, robotics, smart solutions, and data
analytics, which help optimize processes and enhance ef-
ficiency in the logistics sector.

3.3. Application of digital technologies

The results of descriptive analysis demonstrate that im-
plementing high-productivity digital technology has
revolutionized operations across diverse industries, sub-
stantially improving productivity, accuracy, and overall
efficiency. Companies in different sectors (healthcare,
publishing, etc.) leveraged high-productivity digital
technology to streamline their logistics processes, yield-
ing remarkable outcomes. This technological evolution
has optimized workforce performance and significantly
reduced training periods and error rates, emphasizing
the transformative impact of high-productivity digital
technology on diverse business landscapes.

Table 2 provides an overview of the application of spe-
cific high-productivity digital technology across various
industries for logistics operations.

Table 2. Results of high-productivity digital technology
application for logistics operations (source: Voxware, 2023)

Firms Application results

99.72% accuracy, increased employee
productivity, and rapid return on investment.
In 9 months, return on investments. The
average training time to get workers up to
speed on the new system was 4 hours, an
improvement 2 days with RF Scanning. 75%
reduction in training time.

Elsevier

Increased productivity by 20%, major
productivity improvements from hands-free
work, higher accuracy rate 99.95%, improved
efficiency (savings 1.5 mln. Eur) reduced
operating cost.

Belron

100% efficiency increase, quick return

on investment, 50 temporary positions
eliminated. ROI achieved in under 1

year. Consolidate the warehouse into one,
productivity and efficiency more than
doubled, with 600,000 units shipped per day
(150 mln. units annually).

Simon
& Schuster

Increased accuracy by 20%, accuracy level
99.96%, higher productivity, rapid employee
training: typically takes 7-15 days, with voice
picking, it is 4 hours or less, reduction of
season hires.

Pierre’s
Ice Cream

Enhanced operational efficiency, reduced
training time, optimized workforce allocation,
and analytics solutions help manage orders
and workers and adjust during peak periods,
creating a performance-based intensive pay
program.

FDL
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End of Table 2

Firms Application results

Improved productivity without added staff,
reduced errors, rapid employee training,
increased volume by 20% without hiring new
employees, served more than 1800 pizzerias
and restaurants.

Anacapri
Foods

Achieved exceptional accuracy of 99.9%,
increased productivity, and accelerated
employee engagement.

25% reduced workforce, better staff
management, minimized travel time,
increased on-time orders and reduced
overtime, better management of priorities,
eliminated manual label printing by hand.

Frontier
Distributing

PRSG

Substantial accuracy boosts 30%, enhances
productivity, and improves warehouse
management, closing more orders, more exact
matches on cycle count, better inventory
management, and the ability to assign priority
work orders.

Mission
Health

The results described by the companies listed in Table 2
show a 20% increase in labor productivity. This directly
validates its categorization as a high-productivity technol-
ogy. Integrating high-productivity digital technology into
logistics operations significantly enhanced accuracy, pro-
ductivity, and operational efficiency in these companies.
Companies streamlined logistics processes, minimized er-
rors, and optimized workforce management, showcasing
high-productivity digital technology’s versatility and influ-
ence in driving positive changes in logistics operations and
operational excellence across sectors.

3.4. The application of digital technologies
Estonian logistic sector

To thoroughly examine the impact of digital technologies
on labor productivity in Estonia’s logistics sector, this
section conducts a meticulous analysis spanning from
2005 to 2020, with a specific emphasis on investments
in computers and software. The evaluation is based on
labor productivity per person employed, measured by
turnover per thousand euros. The presented regression
equation unveils the relatioship between labor productiv-
ity and investments per person employed, quantified in
turnover per thousand euros. It is noteworthy that the
indicators of investments in computers and software, as
well as labor productivity within the logistics sector, due
to the application of digital technology. The outcomes of
this analysis are presented in Table 3a, 3b.

Table 3b indicates that within the logistics sub-sectors,
software investments impact labor productivity in Postal
and courier activities, Support activities for transportation,
and Warehousing and support activities for transportation
sub-sectors.

From Table 3a,3b, we can draw several conclusions.
Firstly, different sub-sectors exhibit varied responses
to investments in software and computers. Al six sub-
sectors indicated a robust reaction to investments in the
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Table 3a. Results validation (authors’ compilation)

Variables FTRRS LTTP PCA
B 78.0285*** 64.1775%** 26.3128***
0 6.1129 3.9007 2.6007
B, 0.0720*** 0.0336*** 0.0037***
0.0059 0.0114 0.0002
B -0.0275%** -0.0064***
2 0.0110 0.0026
R-squared 0.3492 0.5999 0.2114
DW 1.5231
HAC test
PwlAIC 2
BKNW 3 3
Table 3b. Results validation (continue)
Variables SAT TST WSAT
B 216.2125%** 141.489*** 198.112%%*
0 11.6211 15.5570 10.6550
B, 0.0077*** 0.0020*** 0.0070***
0.0028 0.0005 0.0025
B -0.0090***
2 0.0034
R-squared 0.1514 0.4926 0.1615
DW
HAC test
PwlAIC 2 0 2
BKNW 3

Explanation of abbreviations:

FTRRS - Freight transport by road and removal services
LTTP - Land transport and transport via pipelines

PCA - Postal and courier activities

SAT - Support activities for transportation

TST - Transportation and storage

WSAT - Warehousing and support activities for transportation
DW - Durbin-Watson statistics

BKNW - Bartlet kernel, Newey-West fixed bandwidth
PwlAIC - Prewhitening with lags AIC

investment year. Each sub-sector demonstrates a unique
connection between software investments and labor
productivity. However, in some sub-sectors (i.e., Freight
transport by road and removal services, Land transport
and transport via pipelines, Transportation and storage),
computers investments positively impact labor produc-
tivity.

To reveal the impact of investments, regression equa-
tions were formulated for seven sub-sectors within the
logistics industry, focusing on two investment categories:
investments into software and investments into comput-
ers. The coefficients in these regression equations indicate
the change in the dependent factor when the independent
factor increases by one unit (refer to Table 5). The authors
created 6 regression equations.
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Table 5. Formed regression equations (authors’ compilation)

Logistic sub-sector Regression equation

Investments into software

PCA Postal and
courier activities

SAT Support
activities for
transportation

WSAT Warehousing
and support
activities for
transportation

y=26.3128+0.0037x,

y=216.2125+0.0077x,

y=198.112+0.007x,

Investments into software and computers

FTRRS Freight
transport by road
and removal
services

LTTP Land
transport and
transport via
pipelines

y=78.02+0.072x; —0.0275x,

y =64.1775+0.0336x; —0.0064x,

TST Transportation

and storage y =141.489 +0.002x, —0.009x,

These conclusions underscore the diverse impact
of software investments on labor productivity across
sub-sectors and investment types, emphasizing the ne-
cessity of sub-sector-specific strategies when planning
investments. The formed regression equations (Table
5) show that the most evident investments in labor
productivity are investments in software; all six equa-
tions include such investment variables. The analysis
highlights the diverse effects of technology investments
across various logistics sub-sectors. Additionally, in
different sub-sectors, investments in computers had
no significant impact on labor productivity. Consider-
ing these sub-sector-specific characteristics is crucial
when planning investments and anticipating their re-
turns. Each logistics sub-sector possesses unique traits
and responds differently to technology investments.
Therefore, when evaluating investments, one should
consider the distinct nature of each sub-sector. While
technology investments can enhance labor productivity
in the logistics sub-sector, it’s essential to account for
each sub-sector’s diverse requirements and specificities
when assessing these investments.

4, Discussion

Although this review highlights the potential of digi-
talization in logistics, it also identifies crucial areas for
further investigation. Bridging theoretical knowledge
with practical applications remains a significant chal-
lenge, particularly in integrating digital technologies
like AI, automation, and data analytics into day-to-day
logistics operations. Investigating the barriers impeding
the smooth transition from theory to practice is essential
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for successful implementation. In the article, several re-
search gaps authors are identified:

a) Sectoral disparities, the analysis explains that dif-

ferent logistics sub-sectors respond differently to
various types of investments into digital technolo-
gies, emphasizing the need to assess these invest-
ments while considering the specifics of each
sub-sector. This illustrates how identical invest-
ments can affect labor productivity in different
sub-sectors of the logistics industry.
The effectiveness of digital technology invest-
ments can vary greatly depending on the sub-sec-
tor. These gaps underscore the importance of pay-
ing attention to sub-sector-specific characteristics
when planning and implementing investments
into digital technologies within the logistics sec-
tor.

While acknowledging the role of digital technologies
in enhancing operational efficiency, understanding the
application of the specific mechanisms that influence
labor productivity metrics could provide actionable in-
sights for businesses seeking to optimize their logistics
operations.

These proposed areas for further investigation aim
to fill existing research gaps and contribute to a more
comprehensive understanding of how digital technolo-
gies shape labor productivity within the logistics sector.

b)

5. Conclusions

In conclusion, our comprehensive exploration of the impact
of digitalization on logistics underscores its pivotal role in
enhancing competitiveness within the industry. Specifically
focusing on the influence of the application of digital tech-
nologies and its optimization of logistics efficiency, we've
highlighted the transformative potential of embracing digi-
tal technologies. The evolving business landscape demands
a profound understanding of emerging trends in logistics
management to retain competitiveness. Digitalization, rep-
resenting a significant challenge and opportunity, offers a
spectrum of technologies reshaping logistics processes, im-
proving operational efficiency, and refining business activi-
ties.

The literature analysis indicates that the majority of
digital technologies in logistics are emphasized. Addition-
ally, the recent approach suggests focusing on the years
2020-2024. The bibliometric analysis emphasizes digital
technologies closely linked to the application features.

Based on the cluster analysis of authors’ keywords, four
clusters have been identified, each with its associated theme:
digital technologies in logistics. The second cluster encom-
passes keywords related to logistics information technology.
The second and fourth clusters are closely intertwined and
highly interconnected.

Research indicates that high-productivity digital
technologies substantially advance company operations,
optimize employee activities, reduce error rates, and en-
hance operational efficiency. From the presented results,
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companies have demonstrated a 20% increase in labor
productivity due to the application of digital technology.
Studies prove that digital technologies significantly impact
labor productivity, with each sub-sector affecting it differ-
ently. For instance, Belgium from West European countries
and Estonia from Baltic countries have showcased results
in maintaining high productivity levels through the imple-
mentation of digital technologies, efficiently streamlining
processes.

Our empirical findings underscore a significant up-
surge in productivity across diverse logistics sectors post-
technology implementation, emphasizing the impact of
investments and potential for future growth. Analyzing
the relationship between technology investments and labor
productivity guides strategic decision-making, optimizing
resource allocation, and fostering best practices within the
logistics industry.

Ultimately, embracing the application of digital technol-
ogy is not choices but necessities for logistics firms aspir-
ing to sustain success in a dynamic landscape. Through this
journey of digital adaptation, seamless logistics experiences
can be ensured, meeting the evolving demands of tomor-
row.

Research has some limitations - the application of digi-
tal technology was investigated in Estonia sector, due to
data availability issue, although Estonia labor productivity
is identified as the highest among Baltic countries.
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