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ABSTRACT

In recent years, the interaction between digital technology and business processes in logistics enterprises
has attracted increasing scholarly attention. The emergence of digitalization as a fundamental
concept has necessitated the transformation of traditional business practices in logistics enterprises
and the restructuring of their operational processes. This transformation has significantly improved
business performance across several areas, including increased operational efficiency, reduced costs,
improved decision-making processes, and enhanced customer satisfaction. Rapid advancements in
information and communication technologies have made it essential for logistics enterprises to utilize
digital technologies as a strategic tool to gain a competitive advantage. However, during the adoption
of digital technologies in logistics enterprises, various organizational barriers arise, and identifying
them and developing practical solutions are critical. In this context, identifying organizational
obstacles encountered during the adoption of digital technologies in logistics enterprises is crucial to
the effectiveness of logistics activities. Therefore, systematically defining the challenges experienced in
the digital transformation process of logistics enterprises has become not an option but a necessity.
Moreover, a review of the existing literature indicates that organizational barriers in the digital
technology adoption process have been examined in a limited number of studies and have not
been sufficiently emphasized. To address this research gap, this paper employs the interval valued
Fermatean neutrosophic subjective weighting approach to determine and rank the importance levels
of various organizational barriers encountered during the adoption of digital technologies.

Keywords: Digital Technologies, Organizational Barriers to Digital Technology Adoption, Interval
Valued Fermatean Neutrosophic Subjective Weighting Approach
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1. INTRODUCTION

The service and manufacturing sectors are becoming increasingly digitalized as the concept
of sustainability gains importance (Korucuk et al, 2022). Today, digital technologies
enable the rapid development of products and services, and interest in this field is steadily
increasing alongside the growth of financial resources. As digital technologies have begun to
play a significant role in innovation and entrepreneurial activities, digitalization and digital
innovations have become the backbone of venture creation (Chae and Gog, 2020). In this
context, digital technologies refer to electronic tools, systems, devices, infrastructures, and
resources that generate, store, or process data. The diverse characteristics of digital technologies
enable the rapid overcoming of numerous barriers and the opening of new horizons at an
unprecedented pace. In recent years, digital technologies have penetrated almost every
aspect of life, including communication, entertainment, travel, finance, banking, and shopping
(Bernstein and Anand, 2015). In another definition, digital technology is described as a
technology that enables distribution through electronic networks across different platforms
and allows information and processes to be created, processed, transmitted, and stored
in digital environments. In this context, digital technologies enable businesses to increase
operational efficiency, accelerate decision-making processes, and access information without
time or location constraints. Moreover, these technologies strengthen inter organizational
collaboration, contribute to the development of innovative business models, and serve as the
fundamental building blocks of digital transformation in both the service and manufacturing
sectors (Gorglin et al., 2024).

In other words, digital technologies suggest that developing countries need to adopt
them in their business and management processes in order to compete in an increasingly
competitive and constantly changing global market (Long et al,, 2018). However, as digital
technologies continue to advance, the pace of technological change surpasses traditional
business cycles, making it increasingly critical for organizations and individuals to adapt
to this rapid transformation. Continuously evolving digital tools and applications are
reshaping ways of working, skill requirements, and organizational structures, necessitating
both strategic organizational flexibility and a lifelong learning mindset among individuals.
Otherwise, businesses that fail to keep pace with digital transformation face an increased risk
of losing competitiveness, while individuals risk becoming disadvantaged in the labor market
(Brynjolfsson and McAfee, 2017).

Adaptation to digital technologies plays a critical role in enabling businesses to achieve
their sustainability goals, while also introducing new risks such as data security and privacy
concerns, cyber threats, and technological dependence. Nevertheless, through the effective
adoption of innovative technologies, traditional production and consumption processes are
being transformed, and more circular and sustainable models characterized by optimized
resource use, reduced waste, and increased energy efficiency are emerging. In this process,
digital solutions such as artificial intelligence, big data, the Internet of Things, and cloud
computing contribute both to monitoring environmental impacts and to strengthening
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sustainable decision-making mechanisms, thereby enabling businesses to gain long term
competitive advantage (Kandasamy et al.,, 2023).

Therefore, in the digital transformation process of industrial enterprises, it is inevitable to
fundamentally reconsider not only technological infrastructure but also existing business
models and organizational structures. However, this transformation process may pose
significant adaptation challenges for businesses and industrial sectors, including a shortage
of skilled labor, employee resistance to acquiring new skills, and insufficient organizational
flexibility. To overcome these challenges, it is crucial to systematically identify the organizational
barriers hindering the transition from digital technology adoption to a sustainability oriented
structure and to determine appropriate tools, managerial approaches, and strategic policies
to accelerate this transition. The effective monitoring and implementation of these tools
enable companies to strengthen their strategic management capabilities, achieve productivity
gains, manage risks more effectively, gain competitive advantage, and make more informed,
integrated, and sustainable decisions aligned with social, environmental, and economic
impacts (Agrawal et al,, 2023).

Based on the issues discussed above, identifying and ranking the organizational barriers to
the adoption of digital technologies in logistics enterprises is an important consideration.
Determiningand prioritizing these barriers will not only deliver value added benefits to logistics
companies but also help address efficiency, effectiveness and cost related requirements.
Therefore, this paper provides a guiding framework for addressing the identified gaps. Finally,
the proposed decision making framework employed in this study to address the relevant
decision problem helps fill existing theoretical and methodological gaps in the literature,
offering valuable perspectives for researchers in the field. From this perspective, the study
may serve as a critical reference point, particularly for researchers seeking to address decision
making problems in this domain. Within this scope, the paper aims to identify organizational
barriers to the adoption of digital technologies in logistics enterprises and to propose a
solution using the Interval Valued Fermatean Neutrosophic Subjective Weighting Approach.

2. LITERATURE REVIEW

This section systematically reviews the literature on national and international studies on
barriers to the adoption and use of digital technologies, presented in Table 1 below.

Table 1. Literature Review

Author(s) | Year Objective Method(s)
Wiengarten They investigated various big data challenges Resource-Based View
ot al & " | 2013 | at the organizational and operational levels of (RBV) and Contingency

' different nodes within healthcare supply chains. | Theory

N Various barriers to the adoption of additive Fuzzy Interpretive
Dwivedi, . . .
et al 2017 | manufacturing in the automotive sector were Structural Modeling

examined, and their relationships were analyzed. | Method
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Author(s) | Year Objective Method(s)
Holotiuk They conducted an empirical study to examine
and 2018 | the organizational adoption of blockchain Empirical Analysis
Moormann technology.
They evaluated barriers to access to digital Quantitative and
Drewry et al. | 2019 | technology among producers engaged in crop, Qualitative Analysis
dairy, and livestock production. y
Acrawal The main barriers to the adoption of the Interpretive Structural
8 2020 | digital supply chain were identified, and their P .
et al. ) : . Modeling
interrelationships were analyzed.
They addressed the key factors influencing
Saghafian . . .2 . .
ot ol 2021 | technology adoption and use in organizations Literature Review
' from a staged perspective.
N . . Interpretive Structural
Sennaetal | 2022 They prioritized the ba.rrlers to the adoption of Modelling (ISM)
Industry 4.0 technologies.
Methodology
Total Interpretive
They investigated the barriers to the adoption of Structural Model.llng
Kandasamy o L . . (TISM) and Matrix
2023 | digital technologies within a functional circular L .
etal economy network Multiplication Applied
y ' to Classification
(MICMAC) Analysis
They investigated the barriers to the adoption
Kabraetal | 2023 | of information and digital technologies in Fuzzy AHP Approach
humanitarian supply chain management.
They identified the barriers to the adoption of Quantitative Research
Oke et al. 2024 | digital technologies for sustainable construction Desion
in a developing economy. &
Korucuk and 2024 They conducted a field study examining the Polytopic Fuzzy
Aytekin barriers to Logistics 4.0. RANCOM
They examined the barriers to the adoption Comprehensive
Kumaret al. | 2025 | of digitalization in SMEs within the context of omp .
L . Literature Review
sustainability and operational excellence.
Aytekin et They examined the evaluation of metaverse- IntervaI—Yalued q-Rung
2025 . . . Orthopair Fuzzy
al. based digital transformation strategies.
Methodology
Bihleretal. | 2025 The.y identified the barriers t.o the adoption of Statistical Analysis
digital technologies for the circular economy.
Wangetal | 2026 Institutional barriers to digital traqsfornjatlon i distical Analysis
the renewable energy sector were identified.
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According to a detailed literature review, Agrawal (2020) identified the main barriers
hindering the implementation of digital transformation in the supply chain as “no sense
of urgency, “lack of industry specific guidelines, “lack of digital skills and talent” and “high
implementation and running costs. In another study, Kabra et al. (2023) examined five main
barriers (strategic, organizational, technological, financial, and human) and 25 barriers that
are interlinked with the adoption level of industrial digital technologies. The findings indicate
that strategic barriers are the most significant, followed by organizational, technological,
financial and human barriers. According to Korucuk and Aytekin (2024), the most important
technological barriers in Logistics 4.0 are identified as “costs of implementing Logistics 4.0
and “necessity of implementing process driven management approaches. Along with these
barriers, the study identifies organizational barriers that hinder the adoption of digital
technologies in logistics enterprises and ranks them using MCDM methods. This provides
managers with a concrete guide on which barriers to prioritize. The study also contributes to a
clearer roadmap for digital transformation in logistics firms. By incorporating expert opinions
from experienced managers and academics, the methodology ensures reliable results based
on both practical and theoretical perspectives. The application of advanced MCDM methods,
such as Interval Valued Fermatean Neutrosophic Subjective Weighting, allows for a flexible
analysis of uncertainty and subjective expert evaluations. This provides a level of prioritization
precision that traditional methods cannot offer. Furthermore, the study offers practical
recommendations and strategies to overcome barriers to digital transformation, directly
supporting logistics managers’ decision-making. As indicated in the table above, studies
focusing on organizational barriers to the adoption of digital technologies are limited. This
situation points to a significant gap in the literature. This paper aims to help fill this gap by
providing new and comprehensive perspectives on the barriers in question.

3. INTERVAL VALUED FERMATEAN NEUTROSOPHIC SUBJECTIVE
WEIGHTING APPROACH

Classical fuzzy sets consider only the degree of membership, while Intuitionistic fuzzy
sets (IFSs) consider both the degrees of membership and non membership. However, the
restrictions imposed by IFSs and subsequently developed Pythagorean Fuzzy Sets (PFSs) on
the sum of the first and second powers of the degrees of membership and non membership,
respectively, have proven insufficient for modeling problems involving uncertainty.
Neutrosophic Sets (NSs), on the other hand, model uncertainty using indeterminacy, truth,
and falsity components. Furthermore, various interval-valued fuzzy sets (IVFSs) have been
developed that model uncertainty as intervals rather than a single value. In this paper, Interval
Valued Fermatean Neutrosophic Sets (IVFNSs), which combine the structures of Fermatean
Fuzzy Sets, NSs, and IVFSs, have been preferred to overcome modelling problems. IVFNSs
possess properties that enable the modeling of uncertainty in the context of indeterminacy,
truthfulness, and falsity, combining features of both Fermatean Fuzzy Sets and Neutrosophic
Sets (Broumi et al., 2023).
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The selection of the IVFN-Subjective Weighting Approach used in this study stems from the
characteristics of the decision context and the nature of the available expert knowledge.
The problem addressed requires an effective representation of ambiguity, imprecision, and
potential inconsistency in experts’ subjective judgments. While commonly used techniques
such as the Analytic Hierarchy Process (AHP), Best-Worst Method (BWM), DEMATEL, or ISM
provide robust frameworks for many multi-criteria decision-making (MCDM) problems, they
often rely on structured pairwise comparison procedures or require experts to understand
specific methodological scales and comparison logic. In this study, participating experts possess
significant domain knowledge relevant to the problem. However, they may be unfamiliar with
MCDM methodologies or the evaluation procedures required by pairwise comparison-based
techniques. Training experts in these procedures could introduce additional cognitive load and
inadvertently affect or distort their original judgments. Therefore, obtaining expert opinions
as directly as possible, with minimal methodological mediation, is considered essential to
preserving the authenticity of their evaluations. In this context, the IVFN Subjective Weighting
Approach was chosen for this study. The following section will first present information about
IVENSs. The procedure for the IVFN-Subjective Weighting Approach will then be presented.

An IVFNS A can be described as A = {(x, T4 (x), I, (x), Fs(x))|x € X}. Here the truth
membership degree is T,(x) = [T (x), T (x)] € [0,1]. The indeterminacy membership
degree is represented by I,(x) = [Ik(x),1¥ (x)] € [0,1]. On the other hand, the falsity
membership degree is denoted Fy(x) = [F}(x),FY(x)] € [0,1]. IVFNSs meet the

conditions 0 < (TA(x))3 + (TA(x))3 + (FA(x))3 <2 0< (’I~"A(x))3 + (F‘A(x))3 <1,

3
and 0 < (TA (x)) < 1 (Broumi et al., 2023).

For convenience, two IVFN numbers (IVFNNs) can be defined as g; = ([TQLl, TQLI], [IQLI, IQUI],

[FE B2, 2 = ([T, TE] (16, 18] [Fes B2 ). respectively. Basic operations, the score

function, Hamming distance measure, and Euclidean distance measure are provided in Eqs
(1)-(8), where A > 0 (Broumi et al.,, 2023; Kamran et al., 2024):

3 3 3 3 33 3 3 3 3
s ou ||+ @) - @y @) @ @y - ayay])
1418 8 VLB R
rerg b |80+ 08)° - 08)°08) 308 + 08 - @0y
01®0; = 2)

087 + (e - )" ) + (0’ - ) 2|

Aoy = ([3\/1 -(1- (TQLI)B)A, 3\/1 -(1-(g 3)/1] : [(1,51)1. (151)1] : [(Feﬁ)a' (Feﬁ)l]) G)

322



S. Korucuk, A. Aytekin: An implication of MCDM methods for ranking organizational barriers to the..
Zbornik Veleucilista u Rijeci, Vol. 14 (2026), No.1, pp. 317-332

ey ey - - ) - (-
ei = (4)
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of = ([Fou Bl [1 = 15, 1 = 18] [ 75, Tes ) ©)

a+((rh) + (18 2018, ~2018,)° -7 ) ~(F8)°) (4= () ~ (18~ (1)~ 08 -6 ~(78)°)  (6)

8

8(01) =
dy(ene2) = ¢ (|(TE)” = ()| +|(T4)° = (T’ + (1) = G6.)’| +|(18)’ -
RN AR CAN RS (G GAR)
3 312 3 3|2 3 312
oo = ( (&) = @'] +|) - @) +|08) - (8 ) -
+|(18)* = 08| + () = (B)] + (D) - (82)’|
Assume that Q; = ([TQL]., Tgl]’.], [IQL]., Ié’j] , [FL]., Fgl]’]) isa collection of IVFNNs, wherej = 1, ..., n.

The IVFN weighted average (IVFNWA) operator, and the IVFN weighted geometric (IVFNWG)
operator are provided below, where w; € [0,1] and Z}Ll w; = 1 (Broumi et al., 2023).

(7)

1 1

romfi= ) -]
150 ()" 10 (1) [0 ()™ 100 (55)
7 (12)" 0 (1))

e——— | O (- ()) ) (- 5’=1(1—(’e”f)3)wj)§]' (10)

0 1= ) - ) |

The following steps are used to apply the IVFN-Subjective Weighting Approach.

IVFNWA(o,, ..., 0) = [

Phase 1. Criteria (C = {Cy, ..., Cn}), and experts (E = {E, ..., E,}) are identified, where
j: 11"'/ n;k: 1,..., r.

Phase 2. The importance of the criteria is assessed by experts based on the verbal expressions given
in Table 2. Table 2 also includes the IVFN number (IVFFN) equivalents of these verbal expressions.
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Table 2. Linguistic expression and corresponding IVFNN equivalents for evaluations.

Linguistic Expressions | Codes IVENS

T T I* 1Y F* FY
Extremely High EH 0.95 0.99 0.01 0.10 0.05 0.15
Very High VH 0.85 0.95 0.10 0.20 0.25 0.35
High H 0.75 0.85 0.20 0.30 0.35 0.45
Above Fair AF 0.65 0.75 0.25 0.35 0.45 0.55
Fair F 0.55 0.65 0.35 0.45 0.40 0.45
Below Fair BF 0.45 0.55 0.25 0.35 0.65 0.75
Low L 0.35 0.45 0.20 0.30 0.75 0.85
Very Low VL 0.25 0.35 0.10 0.20 0.85 0.95
Extremely Low EL 0.05 0.15 0.01 0.10 0.95 0.99

Source: Authors

Phase 3. Expert assessments are converted to IVFNNs. According to these transformations,
the IVFN importance of j-th criterion is denoted tj = ([Tl?k:lek] , [IlL].k,ng] , [ﬁfk,ﬁﬂ]),
wherej=1,.,nk=1,..,r.

Phase 4. The experts’ weights are computed in this stage. For his purpose, the verbal
expressions in Table 1 are used. Accordingly, g, = ([T, TY], [15,1V], [FE, EY]) represents
k-th expert’s IVFN significance level. Eq. (11) is used to obtain a crisp number equivalent of g.

Then, weights of experts are computed via Eq. (12).

Sta0) =4+((Tng) +(18,) ~2(15,) -2(18,) (5, _(Féjk)s)(“‘(%c) ~(18) -(15) -(18) - (&) (¥, ) (1)
N (12)

Phase 5. The integration of the importance of each criterion is carried out using Eq. (13).

|| () ) (1= (1= () ) |
[ (1) M (16)” ] [ (L) ™ Tl (552) ] (13)

Phase 6. The weight coefficient of each criterion is calculated by applying Eq. (14). Here the s(1,)
is the score function exemplified in Eq. (11).

s5(4)

;- 2z 8(y)

(14)
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4. RESULTS

This paper examines the organizational barriers to the adoption of digital technologies in
logistics enterprises. For this purpose, the IVFN Subjective Weighting Approach was employed.
In determining the criteria, opinions were obtained from a total of five experts, including four
logistics enterprise managers and one academic. The experts were selected based on their
direct experience and knowledge related to the topic. During the selection process, managers
with at least five years of experience in logistics and digital technology applications, as well
as an academic with expertise in the relevant field, were preferred. This approach ensured
a reliable and balanced expert evaluation by considering both practical and theoretical
perspectives. The survey was administered face-to-face. In this context, information regarding
the experts is presented in the table below.

Table 3. Information Regarding Experts

DMs Graduation Degree Duty Experience
DM-1 | Business Administration. Bachelor | Former General Manager 25
DM-2 | Department of Economics Bachelor | Distribution Specialist 15
DM-3 | Business Engineer Bachelor | Cargo Supervisor 17
DM-4 | Logistics Management Bachelor | Operations Supervisor 14
DM-5 ;:Z::;ﬁznind Operation Ph.D. | Academic 20

Source: Authors

In addition, based on a review of the relevant literature and drawing on the studies by
Wiengarten et al. (2013), Dwivedi et al. (2017), Agrawal et al. (2020), Kabra et al. (2023),
Aytekin et al. (2025) and Korucuk (2026) Table 4 was constructed.

Table 4. The List of Criteria

Codes Criteria

Institutional Factors (Corporate Strategy, Organizational Processes, Organizational

C1 o
Culture, Organizational Structure, etc.)

C2 | Resistance to Change

C3 | Lack of Sector-Specific Guidelines

C4 | Lack of Digital Skills and Capabilities and Insufficient Employee Competence/Expertise

C5 | Lack of Technological Infrastructure

Cé | Insufficient Knowledge/Understanding of the Benefits of Digital Technologies

C7 | High Implementation and Operational Costs

Leadership and Management-Related Barriers (Weak top management support, lack of

Cc8 ..
vision, etc.)

Organizational Structure and Process Barriers (Inflexible processes, slow decision-making

(€] .
mechanisms, etc.)

Source: Authors
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The table of verbal assessments provided by the experts is presented below.

Table 5. The Verbal Assessments Provided by Experts

Cl1|C2|C3|C4|C5|C6|C7|C8|C9
E1 | H H F H|VH| L H L L
E2 | VH | F F H|VH| F | AF| L F
E3 L H L |VH| H H|VH| F F
E4 | L H F | AF | H H H L F
E5 F H L H H F F H

Source: Authors
The IVFNN equivalents for experts’ linguistic evaluations are given in Table 6.

Table 6. The IVFNN equivalents for experts’ linguistic evaluations

(@] 2 ca

T- | T | I* | IV | F* |FU | T-|\TY|I* |IY|F-|FY | T-|TY|I"|IY|F"|FY

E1 [0.75]0.85|0.20{0.30|0.35]|0.45|0.75|0.85|0.20 [ 0.30 | 0.35 [ 0.45 | 0.55 | 0.65 | 0.35 | 0.45 | 0.40 | 0.45

E2 | 0.85(0.95(0.10 [ 0.20 { 0.25|0.35 | 0.55 | 0.65 | 0.35| 0.45 | 0.40 | 0.45 | 0.55| 0.65| 0.35 | 0.45| 0.40 | 0.45

E3 [0.35/0.45(0.20|0.30|0.75{0.85|0.75 | 0.85|0.20 | 0.30 | 0.35 | 0.45 [ 0.35| 0.45 [ 0.20 | 0.30 [ 0.75 | 0.85

E4 0.35/0.45|0.20/0.30|0.75{0.85|0.75(0.85|0.20 | 0.30 | 0.35 | 0.45 [ 0.55| 0.65 | 0.35| 0.45 | 0.40 | 0.45

E5 [ 0.55|0.65|0.35|0.45|0.40 [ 0.45|0.75 [ 0.85|0.20 | 0.30 | 0.35 | 0.45 [ 0.35| 0.45 [ 0.20 | 0.30 | 0.75 | 0.85

T- | T | I* | IV | F- |FU|T-|\TY| I |IY|F-|FY|T-|TY|I"|IY|F"|FY

E1 (0.75]0.85|0.20{0.30|0.35|0.45|0.85|0.95|0.10 { 0.20 | 0.25 { 0.35 | 0.35 | 0.45 | 0.20 | 0.30 | 0.75 | 0.85

E2 | 0.75/0.85(0.20 | 0.30 [ 0.35 | 0.45 | 0.85|0.95|0.10|0.20 | 0.25| 0.35| 0.55| 0.65| 0.35 | 0.45| 0.40 | 0.45

E3 [0.85/0.95(0.10/0.20|0.25{0.35|0.75 | 0.85|0.20 | 0.30 | 0.35 | 0.45 [ 0.75| 0.85 [ 0.20 | 0.30 | 0.35| 0.45

E4 | 0.65/0.75]0.25|0.35|0.45[0.55|0.75(0.85|0.20 | 0.30 | 0.35| 0.45 [ 0.75| 0.85 [ 0.20 | 0.30 | 0.35| 0.45

E5 [0.75/0.85(0.20|0.30 | 0.35 [ 0.45|0.75 [ 0.85| 0.20 | 0.30 | 0.35 | 0.45 [ 0.55 | 0.65 | 0.35| 0.45 | 0.40 | 0.45

c7 cs8 (e

T- | T | I* | IV | F* |FU|T-|\TY| I |IY|F-|FY | T-|TY|I"|I'|F"|FY

E1 [0.75]0.85|0.20{0.30|0.35|0.45|0.35| 0.45|0.20 { 0.30 | 0.75 [ 0.85 | 0.35 | 0.45 | 0.20 | 0.30 | 0.75 | 0.85

E2 | 0.65(0.75(0.25|0.35 | 0.45 | 0.55|0.35|0.45|0.20| 0.30 | 0.75| 0.85| 0.55| 0.65| 0.35 | 0.45| 0.40 | 0.45

E3 [0.85/0.95(0.10|0.20 | 0.25{0.35|0.55 [ 0.65| 0.35 | 0.45| 0.40 | 0.45 [ 0.55| 0.65 [ 0.35| 0.45 | 0.40 | 0.45

E4 0.75/0.85|0.20|0.30| 0.35[0.45|0.35 | 0.45|0.20 | 0.30 | 0.75 | 0.85 [ 0.55 | 0.65 | 0.35| 0.45 | 0.40 | 0.45

E5 [0.55|0.65|0.35|0.45| 0.40 [ 0.45|0.55 | 0.65|0.35 | 0.45| 0.40 | 0.45 | 0.75 | 0.85|0.20 | 0.30 | 0.35 | 0.45

Source: Authors
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Theresults of the IVFN-Subjective Weighting Approach are presented in Table 7. The calculation
of the IVFN integrated importance value for the C1 criterion in Table 7 is presented below.

1 1

o = (1—H£=1( (Tlfc )k)3)Xk>§,(1_ Ll(l (T&’C )k)3)xk)3
\[ (ILL(Cl”‘)Xk' k= (l(cl)k) ] [H (‘(cl)k)Xk' k= L(cl)k ]/

((1= (1= 0.75%)0% (1 - 0.85%)°2 « (1 — 0.35%)°% (1 — 0.35%)°2 x (1 — 0.553)0-2)§), \
(1= (1-0.85%)°% (1 - 0.95%)0% (1 — 0.45%)°% x (1 — 0.45%)°? x (1 — 0.653)0-2)§) '

ben =
\ [(0.292 % 0.192 % 0.292 % 0.292 % 0.35%2), (0.3%2 % 0.2%2 % 0.3%2 * 0.3%2 % 0.45°2)], )
[(0.3592 % 0.2592 % 0.7502 % 0.7592 x 0.492), (0.45°2  0.35%2 # 0,85%2 * 0,85°2 * 0.45°2)]

(e, = ([0.6680,0.7908],[0.1947,0.3000],[0.4559,0.5519)])

The score function value of is computed as seen below:

S (‘(61)) =

4+((0.668)%+(0.7908)%-2(0.1947)3-2(0.3)3—(0.4559)3—(0.5519)%) (4—(0.668)3—(0.7908)3 - (0.1947)3—(0.3) - (0.4559) >~ (0.5519)*)
8

S(ie,) = 0.6677

Finally, the weight coefficient of C1 is calculated as follows:

0.6677
w; = =0.1136
J " 0.6677+0.7558++-+0.5630

Table 7. The Results of IVFN-Subjective Weighting Approach

The IVFN Integrated Importance of Criterion (t;) .
- - = e e o S(y) | Weight | Rank
C1 | 0.6680 0.7908 0.1947 0.3000 0.4559 0.5519 0.6677 0.1136 5
C2 | 07230 0.8253 0.2237 0.3253 0.3595 0.4500 0.7558 0.1286 4
C3 | 04919 0.5907 0.2798 0.3826 0.5144 0.5804 0.4338 0.0738 8
C4 | 07618 0.8694 0.1821 0.2853 0.3441 0.4455 0.8125 0.1383 2
C5 | 0.7980 0.9049 0.1516 0.2551 0.3059 0.4070 0.8665 0.1475 1
C6 | 0.6380 0.7432 0.2502 0.3528 0.4300 0.5110 0.6292 0.1071 6
C7 | 0.7366 0.8486 0.2036 0.3094 0.3534 0.4455 0.7826 0.1332 3
C8 | 0.4552 0.5534 0.2502 0.3528 0.5833 0.6591 0.3643 0.0620 9
C9 | 0.5882 0.6918 0.2798 0.3826 0.4416 0.5110 0.5630 0.0958 7

Source: Authors
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As seen in Table 7, the most important criterion is “Lack of Technological Infrastructure.”
This result clearly demonstrates that the fundamental problems encountered in the
examined system largely stem from insufficient technological infrastructure. Deficiencies
in technological hardware, software, and digital integration reduce the effectiveness and
speed of operational processes, degrade service quality, and impede the proper functioning
of data-driven decision-making mechanisms. Moreover, these inadequacies in technological
infrastructure not only affect operational processes directly but also indirectly create a ripple
effect on other criteria such as human resource utilization, organizational flexibility, and
innovation capacity. This situation ultimately results in a weakening of the system’s overall
performance and competitive strength. In this context, strategic and sustainable investments
in technological infrastructure are considered critical for the successful completion of digital
transformation and for ensuring the system’s long term success.

5. CONCLUSION

Identifying organizational barriers to the adoption of digital technologies in logistics enterprises
is crucial for achieving cost optimization and gaining sustainable competitive advantage.
A systematic and holistic analysis of these barriers enables enterprises to generate greater
added value from their digital transformation processes and directly contributes to improved
operational efficiency. ldentifying organizational barriers not only reveals key variables
contributing to competitive advantage but also provides critical insights for enhancing cost
efficiency, productivity, and overall organizational performance. In this context, the findings
indicate that managers in logistics enterprises should prioritize organizational barriers during
the digital transformation process and integrate them into strategic planning and resource
allocation, thereby contributing to more effective management of digital transformation.

Within this framework, the study examined the organizational barriers encountered during
the adoption of digital technologies in logistics enterprises with a corporate identity in the
province of izmir. According to the findings, the most significant organizational barriers
faced by logistics enterprises in the digital technology adoption process were “Lack of
Technological Infrastructure” and “Lack of Digital Skills and Capabilities and Insufficient
Employee Competence/Expertise.”” This result indicates that infrastructural inadequacies
and the shortage of qualified human resources constitute the primary limiting factors in the
digital transformation process. In contrast, “Leadership and Management Related Barriers
(weak top management support, lack of vision, etc.)” and “Lack of Sector-Specific Guidelines”
were found to be relatively less important barriers. These findings suggest that, in order to
accelerate the adoption of digital technologies in logistics enterprises, priority should be given
to strengthening technological infrastructure and enhancing employees’ digital competencies.

This paper should be evaluated in light of certain limitations. First, the research is limited
to logistics enterprises with a corporate identity in the province of izmir; therefore, the
generalizability of the findings to other provinces, regions, or sectors may be limited. Second,
the importance levels of the organizational barriers encountered during the adoption of
digital technologies were determined using specific measurement tools and evaluation
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criteria; thus, the use of different methodological approaches, sample sizes, or data collection
techniques may yield different results. Moreover, the study primarily focuses on presenting
the current situation and does not comprehensively examine how organizational barriers
may change over time or the long term performance effects of the digital transformation
process. In this context, future studies covering diverse geographical regions, incorporating
longitudinal analyses, and supported by qualitative methods may help make the findings
more comprehensive and generalizable.

The study’s findings comprehensively reveal the current state of organizational barriers to the
adoption of digital technologies in logistics enterprises and provide managers with guidance
for strategic decision making. In this context, the results enable the prioritization of these
organizational barriers according to their level of importance, thereby contributing to a more
effective and systematic management of the digital transformation process. Moreover, the
study makes a significant contribution to the literature by addressing a notable gap in the
limited number of empirical studies on the adoption of digital technologies in the logistics
sector. In future research, this study may be extended using multi-criteria decision-making
approaches or different parametric and non parametric methods; additionally, supporting
the analysis with data from different regions, sectors, or longitudinal datasets may enhance
the generalizability of the findings.

NOTE

This paper was presented at the scientific conference Transport & Logistics 2026, organized by
the University of Applied Sciences of Rijeka and the Croatian Scientific Society for Transport,
held in Opatija, Croatia, on 16—-17 April 2026.
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SAZETAK

Posljednjih godina medudjelovanje digitalne tehnologije i poslovnih procesa u logistickim poduzecima
privlaci sve veci interes znanstvene zajednice. Pojava digitalizacije kao temeljnog koncepta
nametnula je potrebu za transformacijom tradicionalnih poslovnih praksi u logistickim poduzecima
te restrukturiranjem njihovih operativnih procesa. Ova transformacija znacajno je unaprijedila
poslovne rezultate u vise podrucja, ukljucujuci povecanje operativne ucinkovitosti, smanjenje troskova,
poboljsanje procesa donosenja odluka i vecu razinu zadovoljstva korisnika. Brzi razvoj informacijskih
i komunikacijskih tehnologija ucinio je nuznim da logisticka poduzeca koriste digitalne tehnologije kao
strateski alat za stjecanje konkurentske prednosti. Medutim, tiiekom usvajanja digitalnih tehnologija u
logistickim poduzecima javijaju se razliCite organizacijske prepreke, a njihovo prepoznavanje i razvoj
prakticnih rieSenja od kljucne su vaznosti. U tom je kontekstu identifikacija organizacijskih prepreka koje
se pojavijuju pri usvajanju digitalnih tehnologija u logistickim poduzecima presudna za ucinkovitost
logistickih aktivnosti. Stoga sustavno definiranje izazova s kojima se logisticka poduzeca susrecu u
procesu digitalne transformacije vise nije stvar izbora, ve¢ nuznost. Nadalje, pregled postojece literature
ukazuje na to da su organizacijske prepreke u procesu usvajanja digitalnih tehnologija razmatrane u
ogranicenom broju radova te im nije posvecena dostatna pozornost. Kako bi se adresirala navedena
istrazivacka prazning, u ovom se radu primjenjuje subjektivni pristup ponderiranja temeljen na
intervalnim Fermatovim neutrosofijskim skupovima radi utvrdivanja i rangiranja razina vaznosti
razli¢itih organizacijskih prepreka koje se javljaju pri usvajanju digitalnih tehnologija.

Kljucnerijeci: digitalne tehnologije, organizacijske prepreke usvajanju digitalnih tehnologija, subjektivni
pristup ponderiranja temeljen na intervalnim Fermatovim neutrosofijskim skupovima
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