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Abstract: This study examines how logistics digitalization in small and medium-sized enterprises (SMEs) engaged in
e-commerce shapes customer satisfaction and business competitiveness through specific operational mechanisms. Using
a structured narrative review, the research integrates conceptual findings into an analytical framework. The methodology
consists of a bibliographic search (2020-2025), followed by a thematic synthesis of 69 abstracts selected after applying
exclusion criteria. The analysis shows that digital logistics practices create value when they activate four mechanisms:
visibility, synchronization, accuracy, and efficiency/automation. These mechanisms enhance customer satisfaction by
improving transparency, reliability, personalization, and service speed, while strengthening competitiveness through cost
reduction, scalability, and market differentiation. The findings also reveal that the effectiveness of these mechanisms
depends on digital maturity, cultural adaptability, and absorptive capacity, as well as on broader institutional conditions.
Limited investment, skill shortages, regulatory gaps, and infrastructural inequalities constrain SMEs’ ability to fully scale
digital tools, underscoring that technological adoption alone is insufficient without organizational readiness and
institutional support. By articulating a framework of mechanism-based pathways linking digital practices to customer
satisfaction and competitiveness, the study advances theoretical understanding beyond descriptive taxonomies and toward
explanatory models of digital logistics. The study concludes by proposing a staged digital maturity model as a supporting
tool to identify the current level of logistics capabilities of SMEs and to project scaling pathways toward higher levels of
integration, automation, and analytical sophistication.

1 Introduction

Digital transformation stands as a key driving force in 21% century business evolution, profoundly reshaping how
organizations operate and deliver value to customers through e-commerce. This process spans from product design to raw
material management, manufacturing, distribution, and after-sales service, posing particular challenges for small and
medium-sized enterprises (SMEs), which must rapidly adapt to a highly competitive and technologically demanding
environment [1-2]. In this context, emerging technologies such as artificial intelligence, machine learning, the Internet of
Things, and Big Data analytics reconfigure logistics operations, requiring new technical competencies and an
organizational culture oriented toward innovation [3-4].

Digital logistics management emerges as a key strategy to coordinate business operations, optimize resources, and
respond to growing expectations for traceability, personalization, and delivery times [5-6]. Several studies demonstrate
that practices such as real-time tracking, automation, and dynamic reconfiguration of the supply chain directly influence
customer satisfaction and loyalty [7-8]. However, SMEs face structural barriers that hinder technological adoption,
including financial constraints, shortages in human capital, and organizational resistance to change [9-10]. Regarding
competitiveness, the literature agrees that e-commerce and logistics digitalization can act as catalysts for sustainability
and growth, provided a minimum level of digital maturity is in place [11-12].

While literature advances in identifying key practices and technologies associated with Logistics 5.0, a gap remains
in understanding how these tools translate into tangible and sustainable competitive advantages for SMEs in emerging
economies. Within this context, the present study aims to map and synthesize the impact of logistics digitalization in e-
commerce SMEs on customer satisfaction and business competitiveness, considering the operational mechanisms
involved. Accordingly, the study seeks to answer the central research question: How do digital logistics practices in e-
commerce SMEs generate impact mechanisms that influence customer satisfaction and business competitiveness? To
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address this, the research offers a dual contribution. First, it develops an integrative framework linking digital practices
with logistics mechanisms such as visibility, synchronization, accuracy, and automation through organizational outcomes.
Second, it proposes a typology of practices and barriers to guide managerial decision-making in digital transformation
processes.

Given the emerging and multidimensional nature of digital logistics management in e-commerce SMEs, this study
adopts a structured narrative review as its methodological approach, aimed at conceptual synthesis and the mapping of
relevant logistics practices. This type of review enables a critical articulation of the state of the art by integrating
heterogeneous findings, identifying thematic patterns, and constructing an analytical framework that links digital practices
with operational mechanisms and organizational outcomes, prioritizing interpretive conceptualization over statistical
synthesis. Unlike a systematic review, this approach does not seek quantitative exhaustiveness but rather interpretive
coherence and methodological transparency, grounded in explicit criteria for information search, selection, and
organization. Its purpose is to foster a transversal reading of the academic corpus, facilitating comparative analysis across
levels of digital maturity, logistics capabilities, and performance in competitiveness and customer service.

Accordingly, the study draws on a sample of 69 peer-reviewed articles indexed between 2020 and 2025, selected
through thematic criteria and organized into a conceptual cartography that visualizes the causal thread connecting digital
logistics practices to their corresponding operational mechanisms and to their outcomes in satisfaction and
competitiveness within SMEs.

This study contributes to existing literature in three ways. First, it offers a consolidated synthesis of fragmented digital
logistics frameworks, addressing the conceptual dispersion that characterizes current research. Second, it advances
theoretical understanding by articulating mechanism-based pathways linking digital practices to customer satisfaction and
competitiveness and, lastly, it proposes an integrative model of staged digital maturity tailored to the realities of
e-commerce SMEs, as a preliminary tool for diagnostics and planification.

2 Literature review

Digital logistics management in e-commerce SMEs has gained prominence as a strategic axis for addressing the
demands of traceability, efficiency, and personalization from contemporary consumers. However, the specialized
literature reveals significant conceptual dispersion, lacking integrative frameworks that systematically link digital
practices with the operational mechanisms that support them and the organizational outcomes they generate. This study
addresses that gap by proposing a theoretical framework articulated across three dimensions: digital logistics management
practices, logistics mechanisms, and outcomes. These dimensions, derived from thematic analysis of the academic corpus,
enable the mapping and synthesis of the impact of logistics digitalization on customer satisfaction and business
competitiveness.

2.1 Digital logistics management practices

Digital logistics management practices are defined as the set of actions, processes, and technologies aimed at planning,
executing, and controlling logistics operations through digital tools [13]. These practices optimize supply chain efficiency,
traceability, flexibility, and responsiveness, in alignment with the growing demands of e-commerce [14]. Key enabling
technologies include real-time tracking, warehouse automation, and predictive logistics [6].

These practices can be classified in the following way [14-15]:

. Logistics Function: inventory management, distribution, reverse logistics

. Technological Level: low, medium, or high automation

. Expected Impact: cost reduction, delivery speed, service personalization

. SME Type: retail, food service, professional services

This classification enables the contextualization of practices according to industry sector and level of technological
maturity, facilitating comparative analysis. From a strategic standpoint, the implementation of digital logistics solutions
serves as a pathway to competitive differentiation for SMEs, particularly in saturated markets [12].

2.2 Logistic mechanisms

Logistic mechanisms can be understood as operational processes that mediate between technological adoption and
organizational outcomes, facilitating visibility, synchronization, and automation across the supply chain. These
mechanisms enable the translation of digital capabilities into competitive advantages, particularly in volatile and highly
disruptive environments [16]. Within the scope of this research, these mechanisms function as impact vectors, helping to
explain how logistics technologies influence customer experience and business competitiveness.

The identified mechanisms include:

. Visibility: the ability to monitor the status of orders, inventories, and logistics routes in real time

. Synchronization: dynamic alignment between supply, demand, and logistics operations

. Accuracy: precision in data management, delivery times, and product availability

e  Automation: replacement of manual tasks with digital processes that enhance efficiency and reduce errors
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These mechanisms act as mediators between technological adoption and expected outcomes, and their activation
depends on the firm’s level of digital maturity [11]. Empirical literature demonstrates that practices such as continuous
monitoring and personalized deliveries enhance the perceived value of service [7-8].

2.3 Organizational outcomes

The organizational outcomes derived from digital logistics management concentrate on two key dimensions: customer
satisfaction and business competitiveness. The former relates to the firm’s ability to deliver agile, traceable, and
personalized shopping experiences, while the latter is associated with operational efficiency, logistics resilience, and
adaptability to changing environments.

Recent studies show that the quality of logistics services directly influences customer loyalty, particularly among
consumer segments that value traceability and delivery flexibility [5, 7]. Regarding competitiveness, logistics
digitalization has been shown to act as a catalyst for growth and sustainability, provided that a minimum foundation of
technological and organizational capabilities is in place [10,12].

This theoretical framework offers a structured view of the relationship between digital practices, logistics mechanisms,
and organizational outcomes, providing a conceptual basis for comparative analysis and managerial decision-making
regarding the digital maturity level and innovation capacity of SMEs. By articulating these three dimensions, this study
contributes to understanding how logistics digitalization in e-commerce SMEs functions as a strategic lever for enhancing
customer satisfaction and business competitiveness, addressing a research gap that remains unresolved in the specialized
literature.

3 Methodology

The review was conducted in two complementary stages, following a structured narrative review approach oriented
toward conceptual synthesis and thematic mapping. First, a bibliographic search was carried out in December 2024 and
July 2025, targeting peer-reviewed articles published in English between the first half of 2020 and the first half of 2025.
The search was conducted across the Web of Science (WoS), Scopus, and ErihPlus databases using the following Boolean
operators: (Logistics management OR Logistical management) AND digital transformation AND (ecommerce OR
electronic commerce). This strategy yielded an initial corpus of 475 academic articles in English. The selected time frame
corresponds to the post-COVID-19 surge in e-commerce, a period marked by intensified digital transformation processes
in logistics management and a significant increase in relevant scientific output.

To delimit the scope of analysis, thematic exclusion criteria were applied to filter out studies focused on sustainability,
environmentalism, green information technologies, health, education, public policy, taxation, and cryptocurrencies, as
these topics fall outside the scope of a review centered on digital logistics management in SMEs. These criteria were
operationalized through the identification of exclusionary keywords in titles, abstracts, and descriptors, complemented by
manual screening to ensure thematic relevance. After removing duplicates and applying these filters, a final sample of 69
articles was selected for analysis.
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Figure 1 Identification of studies via databases and registers
Source: Figure developed by the author.
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Second, the titles, abstracts, and keywords of the selected articles were thematically analyzed and narratively
synthesized to identify recurring digital practices and conceptual challenges that present themselves as research gaps.
This synthesis enabled the construction of a conceptual framework that clusters logistics practices and mechanisms
according to their operational and strategic orientation, understood as the intended impact, and subsequently allows for
linking the identified challenges to the digital maturity level of the firms. The framework proposed in the discussion
responds to these gaps by providing an integrated reading of the state of the art as outlined in the theoretical review,
contributing both to comparative research and to managerial decision-making in digital transformation processes.

4 Results

The study’s findings are presented through a descriptive synthesis aimed at identifying and characterizing the main
emerging themes within the analyzed corpus. This phase organizes empirical evidence and establishes patterns that serve
as a foundation for the subsequent discussion, in which an interpretive synthesis will conceptually integrate the findings
with the theoretical framework.

4.1 Practices and mechanisms identifies in SMEs dedicated to ecommerce
Digital logistics management in e-commerce is conceived as a set of actions, processes, and technologies designed to
plan, execute, and control logistics operations through digital tools [13]. These practices function as enablers of efficiency,
traceability, and responsiveness, and are articulated through specific mechanisms that influence both competitiveness and
customer experience. The most relevant practices include:
e Collaborative Planning, Forecasting, and Replenishment (CPFR): data integration among supply chain actors
to anticipate demand and adjust inventories via digital platforms
e Automated Inventory Management (VMI, JIT): replenishment systems based on actual consumption and
predictive algorithms to minimize stockouts and overstock
e  Warchouse Digitalization (WMS): use of sensors, QR codes, and RFID for real-time tracking and flow
visualization through interactive dashboards
e  Enterprise Resource Planning (ERP) and Supply Chain Management (SCM) System Integration: connection
between procurement, production, and distribution through integrated systems and real-time monitoring of
key performance indicators (KPIs)

These practices respond to the demands for differentiation in saturated markets and operational efficiency [12], as
well as to customer satisfaction and loyalty through traceability, personalization, and delivery flexibility [7-8].

Table 1 summarizes, for each study, the dominant logistics mechanism (V/S/A/E), the expected impact, and the main
implementation challenge, serving as a bridge to the practices—indicators linkage presented in Table 3.

Table 1 Conceptual framework of logistics mechanism, intended impact, and implementation challenges
Dominant logistic mechanism (V/S/A/E)* Intended impact Challenges
IA, blockchain, 10T, cloud Improved efficiency, traceability Heterogeneous adoption depending on
digital maturity [13]

Big data, autonomous vehicles

Visibility
IA, IoT, blockchain, ML

Real time tracking

Route optimization, operational
visibility
Strategic classification by logistics
function
Customer loyalty, impact on Generation

Implementation costs [6]
Low technological integration [14]

Continuous service requirement

Accuracy Z

Traceability, flexibility Personalization, customer loyalty Lack of sectoral standardization [7-8]
Synchonization

General digitalization Reduction of operational costos Lack of digitally skilled human capital
Automation [9]

Resilient logistics Regional adaptability, sustainability Territorial inequality in technological
Synchronization adoption [10]

Digital platforms Market Growth, Resilience Limited digital capabilities in SMEs
Visibility Cost reduction Organizational and  technological
Efficiency barriers [11-12]

Source: Author’s own elaboration.

*V = Visibility, S = Synchronization, A = Accuracy, E = Efficiency/Automation

Table 1 presents a framework designed to classify the selected articles according to the contributing authors; the
logistics mechanisms, understood as digital logistics management practices; the intended outcomes of their
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implementation—focused on customer service and competitiveness through operational cost reduction, route
optimization, among others; and, finally, the most common implementation challenges.

4.2  Impacts and outcomes on customer satisfaction and business competitiveness
Building on the synthesis presented in Table 1, Table 2 operationalizes these impacts into measurable indicators of
customer satisfaction and business competitiveness.

Table 2 Practices and indicators of customer satisfaction and business competitiveness in SMEs

Logistics Practices Customer Satisfaction Business Competitiveness N° of
Indicators Indicators studies
Inventory management, transportation, | Speed and reliability of delivery Operational efficiency 24
tracking, and delivery (Big Data, Al, IoT, Order transparency Reduction of logistics costs
drones, omnichannel strategies, smart Service personalization Market differentiation
warehousing, TOE frameworks)
Process automation and digital strategies | Seamless shopping experience Operational scalability 18
Shorter order wait times Flexibility and adaptability to change
Greater consistency in service Innovation in business models
Training and competency management Faster and more personalized Development of internal capabilities 27
for operating disruptive technologies customer service
Greater customer trust in
service

Source: Author’s own elaboration.

The analysis of the data presented in Table 2 reveals that inventory management, transportation, tracking, and
delivery—supported by technologies such as Big Data, Artificial Intelligence, IoT, drones, omnichannel strategies, and
smart warchousing—constitute the most extensively studied core in the literature, with 24 studies. These practices are
directly associated with improvements in customer satisfaction by ensuring faster and more reliable deliveries, enhanced
order traceability, and personalized service. In parallel, they are linked to business competitiveness indicators such as
operational efficiency, reduction of logistics costs, and market differentiation in highly competitive environments.

Secondly, process automation and the implementation of digital strategies are supported by 18 studies, highlighting
their role in generating smoother shopping experiences, with fewer errors and greater consistency in service delivery.
From a competitive perspective, these practices enable SMEs to scale operations, adapt more flexibly to environmental
changes, and explore innovations in their business models.

Finally, the literature also emphasizes the importance of training and talent management for operating disruptive
technologies, with 27 studies underscoring their impact on customer satisfaction through faster and more personalized
service, as well as the development of customer trust. In terms of competitiveness, the formation of internal capabilities
is recognized as a key factor in sustaining digital transformation over time and ensuring that logistics innovation translates
into stable and scalable organizational advantages.

4.3  Integrative insights

Figure 2 illustrates the number of studies addressing challenges related to internal digital transformation, internal
cultural transformation, and external factors beyond the company.

The implementation of digital logistics management is conditioned by a set of interdependent organizational and
institutional factors that influence the extent to which digital tools become improvements in customer service and business
competitiveness. Rather than isolated barriers or challenges, the results of this study reveal a series of integrative dynamics
that can explain how digital transformation unfolds within businesses and across their operating environments.

e Digital Maturity as a Foundational Enabler of Logistical Transformation: The adoption of advanced technologies
such as Big Data, Internet of Things (IoT), Artificial Intelligence (Al), traceability systems, and personalization
tools depends critically on the business’ level of digital maturity. This maturity reflects the capacity to invest in,
integrate, and scale digital solutions, a condition that remains limited in many small and medium-sized businesses
due to structural constraints in technological and operational modernization [17-42]. Consequently, digital
maturity functions as a moderating mechanism that determines whether digitalization efforts effectively enhance
logistical efficiency, customer service responsiveness, and competitive positioning.

e  Cultural Transformation as the Core Mechanism Enabling Technological Adoption: The literature consistently
highlights that technological implementation is contingent upon a deeper process of cultural transformation.
Openness to innovation, willingness to embrace change, and the development of digital competencies across
organizational levels constitute the cultural foundations that enable the effective integration of emerging
technologies [20,21,28,29,32,33,38,39,43-52]. Cultural adaptability thus emerges as a central mechanism, shaping
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not only the pace of digital adoption but also the capacity of businesses to leverage digital tools for improved
customer experience and competitive differentiation.

Gaps Between Technological Availability and Organizational Absorptive Capacity: A recurring pattern in the
literature is the misalignment between the rapid evolution of digital technologies and the limited absorptive
capacity of many organizations. This gap appears as insufficient investment, shortages of digital skills, and
difficulties in reconfiguring processes to accommodate disruptive tools [17-52]. As a result, the competitive
benefits associated with digital logistics such as enhanced traceability, personalization, and operational agility
remain unrealized in businesses that lack the dynamic capabilities required to internalize and operationalize
technological innovations.

Institutional Insufficiencies as Systemic Constraints on Digitalization: Beyond internal dynamics, the external
environment plays a decisive role in shaping the trajectory of digital transformation. Insufficient legislative
support, limited access to infrastructure, and scarce training and funding mechanisms constrain businesses’ ability
to develop the competencies needed to manage disruptive technologies [37,40,41,47,53-69]. Additionally,
regulatory voids concerning ethical, privacy, and cybersecurity requirements hinder the responsible and secure
deployment of digital tools. These institutional gaps constitute systemic constraints that restrict the scalability and
sustainability of digital logistics initiatives.

Weak Strategic Alignment Between Digitalization, Customer Service, and Competitiveness: Although digital
technologies hold significant potential to enhance service quality and competitive performance, many
organizations struggle to align digital initiatives with strategic objectives related to customer experience and
market positioning. Cultural, technological, and regulatory limitations hinder the intent to digitalize and the
capacity to generate tangible value, resulting in a conceptual and practical gap in both managerial practice and
academic research [17-69]. Strengthening this articulation is essential for ensuring that digital logistics investments
translate into measurable improvements in customer satisfaction and competitive advantage.

30

25

(=2}

Cultural Transformation within the
Digita l Tra nsformation within the company company External Factors beyond the company

u 26 18 25

Figure 2 Number of studies categorized by type of challenge

5 Discussion

The structured narrative review reveals a consistent pattern across the analyzed studies: digital logistics practices in
SMEs dedicated to e-commerce generate value not through isolated technological tools, but through the interaction of
specific logistics mechanisms. These mechanisms: visibility, synchronization, accuracy, and efficiency/automation shape
customer satisfaction and business competitiveness. They operate as mediators between technological adoption and
performance outcomes, and their effectiveness depends on the organizational and institutional conditions identified in the
integrative insights.
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5.1 Interpretation of the pattern of results: implications for customer satisfaction and competitiveness

Across the review, customer satisfaction emerges as a factor given by speed, reliability, transparency, and
personalization, while competitiveness is driven by operational efficiency, cost reduction, scalability, and differentiation.
The results show that digital logistics practices consistently reinforce these dimensions, but their impact is uneven and
moderated by digital maturity, cultural adaptability, and absorptive capacity.

Inventory management, transportation, tracking, and delivery, supported by Big Data, Al, IoT, drones, omnichannel
strategies, and smart warehousing, constitute the most influential cluster of practices. Their prominence in 24 studies
underscores that customer satisfaction in e-commerce logistics is fundamentally operational. This means that customers
reward businesses that deliver quickly, transparently, and reliably. These same practices enhance competitiveness by
reducing costs, optimizing routes, and enabling differentiation in saturated markets.

Process automation and digital strategies, relevant in 18 studies, contribute to smoother shopping experiences and
greater service consistency, reinforcing the idea that operational fluidity is a precursor to customer loyalty. Competitively,
automation enables SMEs to scale operations and adapt to environmental volatility, aligning with the literature on
dynamic capabilities.

Finally, training and competency development, throughout 27 studies, highlight that human capital remains central to
digital transformation. Faster, more personalized service and increased customer trust depend on employees’ ability to
operate disruptive technologies. Competitiveness, in turn, is sustained when internal capabilities evolve alongside
technological change.

Taken together, these patterns confirm that digital logistics practices generate value only when businsses possess the
cultural, organizational, and institutional conditions to absorb and operationalize them, which are reflected in five
integrative insights.

5.2 Links between logistics mechanisms (V/S/A/E) and outcomes on customer service and
competitiveness
The mechanisms identified in Table 1, Visibility (V), Synchronization (S), Accuracy (A), and Efficiency/Automation
(E), provide a conceptual bridge between digital practices and performance outcomes. Each mechanism activates a distinct
pathway through which digital logistics influences customer satisfaction and competitiveness.

e  Visibility (V): Visibility mechanisms are enabled by Big Data, [oT, real-time tracking, and digital platforms and
enhance order transparency, traceability, and customer follow-up. In this sense, customers perceive transparent
operations as more reliable, which increases trust and satisfaction (Visibility — Trust — Satisfaction) and
businesses gain real-time situational awareness, enabling route optimization and cost reduction (Visibility —
Operational insight — Competitiveness).

e Synchronization (S): Synchronization mechanisms are supported by CPFR, ERP—SCM integration, and resilient
logistics system, which coordinate flows across the supply chain. In this sense, coordinated processes reduce
delays and variability, improving perceived service quality (Synchronization — Delivery consistency —
Satisfaction), and SMEs can respond more quickly to demand fluctuations and environmental disruptions
(Synchronization — Agility and adaptability — Competitiveness).

e Accuracy (A): Accuracy mechanisms are driven by real-time tracking, predictive analytics, and automated
inventory systems and ensure precise execution of logistics tasks. As a result, accurate order preparation and
delivery reduce errors and enhance customer loyalty, especially among digitally demanding segments such as
Generation Z (Accuracy — Reliability — Satisfaction), and precision minimizes operational losses and
strengthens cost efficiency (Accuracy — Reduced waste and rework — Competitiveness).

e Efficiency and Automation (E): Efficiency mechanisms are enabled by automation, WMS, robotics, and
digitalization optimize resource use and streamline operations. This implies that shorter wait times and seamless
experiences improve customer perceptions (Automation — Faster service — Satisfaction) and automated
processes support growth and reduce labor-intensive bottlenecks (Automation — Scalability and cost reduction
— Competitiveness).

The effectiveness of the mechanisms examined is inherently conditioned by the organizational and institutional
context in which they are implemented. First, the organization’s level of digital maturity determines the extent to which
visibility and automation tools can be fully implemented, directly shaping their operational reach and depth. Cultural
transformation also plays a central role in enabling synchronization and accuracy, as it fosters openness to new practices,
technologies, and competencies. Similarly, absorptive capacity emerges as a critical factor, as it defines the organization’s
ability to translate technological availability into concrete operational improvements. This process is not automatic; it
requires cognitive structures, routines, and prior learning that allow digital knowledge to be internalized and exploited. In
parallel, institutional support influences the scalability of these practices, particularly for SMEs that often face regulatory,
financial, or infrastructural constraints limiting the full adoption of digital solutions.

~ 479 ~

Published by Acta Logistica, www.actalogistica.eu



Acta Logistica, Volume 13, Issue 2, Pages 473-487, 2026 ISSN 1339-5629

Mechanisms of digital logistics: how e-commerce SMEs improve logistics service quality and
competitiveness
Rodrigo Gallardo-Canales, Ester Guijarro, Cristina Santandreu-Mascarell

5.3  Supporting diagnostic: digital maturity model

Strategic alignment acts as an integrating element that prevents the mechanisms from being implemented as isolated
tools. Instead, embedding them within a coherent value-creation logic enables them to contribute synergistically to
organizational objectives.

Understood as a whole, these elements show that the mechanisms of visibility, synchronization, automation, and
standardization do not operate independently or within a purely technical domain. Rather, they are embedded in a
socio-technical system in which organizational readiness and institutional conditions determine their actual capacity to
enhance customer satisfaction and strengthen competitiveness.

The analysis reveals that the implementation of digital logistics management is not constrained by isolated barriers
but by the interactidon and articulation of organizational maturity, cultural adaptability, absorptive capacity, and
institutional support. Digital maturity and cultural transformation emerge as foundational mechanisms that condition the
extent to which technological investments translate into improvements in customer service and competitiveness. At the
same time, the persistent gap between technological availability and organizational capabilities, together with systemic
institutional insufficiencies, limits business’ ability to scale and sustain digital initiatives. These dynamics highlight a
broader strategic misalignment between digitalization efforts and value creation objectives, suggesting that the
competitive potential of digital logistics depends less on the mere adoption of technologies and more on the coherence
between internal capabilities, cultural readiness, and the external regulatory environment. This integrative perspective
provides a basis for discussing how businesses and policymakers can strengthen the conditions necessary for digital
logistics to generate meaningful and sustained competitive advantages.

Figure 3 illustrates the interrelations between digital transformation and cultural transformation, and how these
converge in strengthening the organizations’ capacity for innovation and coordination, oriented toward the consolidation
of strategic projects.

. L4
DIGITAL @
TRANSFORMATION

O cuLTuRAL

BIG DATA IMPACT ON KEY TRANSFORMATION
INTERNETOFTHINGS —  —— — ——  —
arTiFiciaL INTELLIGENCE,  VARIABLES CULTURAL ADJUSTMENT,
AUTOMATION, INNOVATIVE MINDSET,
TRACEABILITY, . CUSTOMER DIGITAL ABILITIES
PERSONALIZATION SATISFACTION
COMPETITIVENESS
TECHNOLOGICAL TOOLS ORGANIZATIONAL
& CHANGE
LOGISTIC EFFICIENCY
AND DISRUPTIVE DIGITAL LOGISTICS
TECHNOLOGIES MANAGEMENT AND

AGILE CULTURE

Figure 3 Articulation of implementation challenges in digital logistics management focused on customer service and
competitiveness
Source: Author’s own elaboration.

Figure 3 illustrates that both digital transformation and cultural transformation are essential for scaling the digital
maturity of firms, as the supporting elements for a diagnostic tool to diagnose digital maturity in Table 3. In Figure 3,
each axis impacts customer service and competitiveness; however, they face distinct challenges. On one hand, cultural
transformation requires organizational change, managing change and fostering a willingness to reconfigure agile mindsets
are significant barriers that firms must overcome. On the other hand, digital transformation demands key investments in
both operational technologies and machinery, aimed at improving logistics efficiency and mastering disruptive
technologies.

In this sense, firms must develop differentiated competencies according to their resources and context, with strategic
management, innovation, and continuous training being critical factors for organizational survival and sustained growth
[68,69]. This need becomes increasingly urgent in business cycles that are shorter and more complex, shaped by
technological acceleration and market volatility.

The willingness to embrace change and the development of digital competencies across all levels of the firm must
confront the reconfiguration of values, practices, and mindsets among employees throughout the organizational structure,
in order to respond effectively to the constant evolution of emerging technologies [17-42].

During the growth stage, firms require financing and commercial strategies that enable them to attract customers and
investors, achieve economies of scale, and compete with established players. The management phase is associated with
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financial stability, allowing for strategic decisions regarding investment or divestment based on competitive positioning.
However, the lack of continuous adaptation may lead to organizational decline, evidenced by decreasing sales and the
need for structural adjustments.

This process is directly linked to digital transformation, which demands significant technological and operational
investments. Firms acknowledge the need to incorporate advanced tools such as Big Data, Internet of Things (IoT),
Artificial Intelligence (Al), traceability systems, and personalization technologies, all aimed at optimizing logistics
efficiency and sustaining competitive advantages in dynamic environments. These technological solutions target
operational effectiveness and organizational productivity, yet their implementation faces a major challenge: limited
investment in digitalization and operational modernization processes, particularly within the context of small and
medium-sized enterprises [20,21,28,29,32,33,38,39,43-52].

The survival phase, understood from a Darwinian perspective, requires adaptive capacity through innovation, strategic
alliances, and product renewal. It is worth noting that, in adverse contexts, firms that strategically adapt through
partnerships, progressive digitalization, and an innovative culture are more likely to advance toward growth and
consolidation stages. However, on their path to consolidation, firms must respond to external pressures that directly affect
their viability and are not always within their control [37,40,41,47,53-69].

The external pressures faced by SMEs in logistics digitalization processes manifest across three critical dimensions:
regulatory-political, sociocultural, and technological. On the regulatory front, fiscal, labor, and technological changes
directly affect operational costs and strategic planning. In particular, regulations concerning e-commerce, data protection,
and cybersecurity have become increasingly relevant in digital contexts, demanding both operational efficiency and
ethical responsibility in the use of disruptive technologies.

From a sociocultural perspective, shifts in consumer preferences, alongside demographic dynamics such as population
aging, migration, and demands for inclusion, compel firms to reassess their business models and redefine their target
markets.

In the technological domain, the rapid evolution of tools such as Artificial Intelligence (Al), Internet of Things (IoT),
and big data analytics imposes constant pressure to adapt. However, many SMEs face significant gaps in infrastructure
and human capital development, which limit their effective access to these technologies. The accelerated obsolescence of
traditional processes and the need for ongoing reinvestment create a challenging environment that demands strategic
vision and organizational transformation capacity.

This aligns with the classification of firms by degree of innovation, categorized into three levels, leading, modest, and
non-innovative enterprises [70,71]. This classification corresponds to the observed levels of digital maturity and is directly
related to the barriers to open innovation in firms, which are explained across three dimensions: cognitive, behavioral,
and institutional. These levels reflect that logistics innovation does not depend solely on technological availability, but
also on organizational culture, leadership, and internal incentives. This implies the need for a preliminary stage prior to
the implementation of digital tools, one that relates to the maturity levels of entrepreneurs, which condition their openness
to innovation, understanding of its benefits, and motivation to adopt it.

Once the need to access technology and pursue digital transformation and adaptive capacity is understood, it becomes
essential to recognize that external factors, such as access to financing, regulatory frameworks, and institutional support,
also influence the viability of innovation processes, particularly during the early stages of the business lifecycle.

Based on this articulation between theory and empirical evidence, a diagnostic tool is proposed to structure logistics
innovation capacity according to the level of digital maturity. The model in Table 3 is organized as a scaled typology,
ranging from a Basic level, characterized by incipient digitalization and low adaptability, to a Transformative level,
marked by adaptive logistics, intelligent personalization, and intensive use of emerging technologies. Each level
incorporates technological, operational, and analytical dimensions that enable the evaluation of an organization’s
innovative capacity and its competitive potential in digital environments.

Table 3 Staged digital maturity model

Digital maturity level Degree of innovative adaptability

1. Basic Use of isolated tools, low automation

2. Intermediate Partial system integration, functional automation

3. Advanced Technological synergy between areas, predictive analysis and traceability
4. Transformational Use of Al IoT, Big Data, Adaptive Logistics, and Personalization

Source: Author’s own elaboration.

In Table 3, the progression from a Basic level to a Transformative one reflects not only technological adoption, but
also the degree of integration, automation, and analytical sophistication that enables logistics innovation. The
configuration of these levels is grounded in the business lifecycle stages [70] and aims to offer a preliminary definition
to help entrepreneurs recognize the level of innovative capacity afforded by their firm’s digital maturity, guiding them on
how to scale toward greater capabilities and reach in terms of competitiveness and customer service.
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Within this model, the Basic level is characterized by incipient digitalization and low adaptability. This means that
digital tools are used in isolation, such as spreadsheets or non-integrated software, among others. As a result, its innovative
capacity is limited. Low automation hinders process optimization, data-driven decision-making, and agile responses to
environmental changes. Consequently, logistics operations are reactive, with limited traceability and a reliance on manual
processes.

At the Intermediate level, functional automation and partial connectivity are present. This level is defined by partial
integration of systems (ERP, WMS, CRM), enabling some degree of interoperability and coordination across departments.
Accordingly, its innovative capacity is moderate, allowing for the automation of specific functions such as inventory or
dispatch, which improves operational efficiency. In this context, useful information begins to be generated for decision-
making, although gaps in data communication and limitations in adaptability still persist.

The Advanced level is characterized by technological synergy and predictive analytics, enabled by interconnection
across logistics areas through digital platforms, with capabilities for predictive analysis and real-time traceability. As a
result, its innovative capacity is high, reflected in the organization’s ability to anticipate demand, optimize routes, and
manage resources dynamically. This consolidates a data-driven intelligent logistics system that enables proactive
responses and continuous improvement.

Finally, at the Transformative level, logistics becomes adaptive and intelligent personalization is achieved. This is
defined by the intensive use of emerging technologies such as Artificial Intelligence (Al), Internet of Things (IoT), and
Big Data. Its innovative capacity is very high, as logistics become adaptive, able to personalize services, predict behaviors,
and respond in real time to environmental changes. This leads to a sustainable competitive advantage, with customer-
centered, resilient, and scalable logistics models.

6 Conclusion

This study examined the digital logistics practices adopted by SMEs engaged in e-commerce and analyzed their
impacts on customer satisfaction and business competitiveness through a mechanism-based lens. The methodology
employed consisted of a structured narrative review in two phases: a bibliographic search across indexed databases (WoS,
Scopus, and ERIH Plus) from 2020 to 2025, followed by a thematic synthesis of the selected abstracts. The analysis
enabled the construction of a conceptual framework structured by the identification of mechanism-based pathways linking
digital practices to customer satisfaction and competitiveness. By articulating how visibility enhances trust,
synchronization improves consistency, accuracy reduces service errors, and automation enables scalability, the study
provides a conceptual model that clarifies how and why digital logistics practices generate value in e-commerce contexts.
This mechanism-oriented approach advances theoretical understanding of digital logistics beyond descriptive taxonomies
and toward explanatory models.

The findings show that digital logistics management is most effective when practices such as automated inventory
systems, real-time tracking, omnichannel strategies, and integrated ERP-SCM platforms activate four key logistics
mechanisms: visibility, synchronization, accuracy, and efficiency/automation. These mechanisms, in turn, shape customer
satisfaction through transparency, reliability, personalization, and service speed, while enhancing competitiveness
through cost reduction, operational scalability, and market differentiation.

The study also reveals that the value of these mechanisms is contingent on business’ digital maturity, cultural
adaptability, and absorptive capacity, as well as on the broader institutional environment. Limited investment, skill
shortages, regulatory gaps, and infrastructural inequalities constrain the ability of SMEs to fully leverage digital tools.
This underscores that the effectiveness of digital logistics practices is not inherent to the technologies themselves but
emerges from the interaction between visibility, synchronization, accuracy, efficiency/automation mechanisms and the
business’s digital maturity, cultural adaptability, and absorptive capacity.

The study also highlights the systemic role of institutional conditions, including regulatory support, infrastructure,
training programs, and ethical guidelines, in shaping the scalability and sustainability of digital transformation in SMEs.
This insight contributes to institutional theory by emphasizing that digital logistics capabilities are embedded in broader
ecosystems that can either enable or constrain innovation.

Ultimately, the study highlights that the competitive potential of digital logistics lies not in technology alone, but in
the coherence between technological adoption, organizational readiness, and institutional support. As supporting
elements, to generate value in the context of e-commerce, a staged model for digital maturity (Table 3) is proposed as a
diagnostic tool for SMEs.

Managerial implications

From a practical standpoint, the findings provide strategic inputs for decision-making in digital transformation
contexts. First, it is recognized that SMEs face persistent structural barriers such as insufficient infrastructure, resistance
to change, financial constraints, and shortages in human capital. These challenges must be addressed with consideration
for the organizational lifecycle and institutional environment, as they directly affect the viability of innovation processes
and the sustainability of technological investments. Managers can use the mechanism-based framework to prioritize

~ 482 ~

Published by Acta Logistica, www.actalogistica.eu



Acta Logistica, Volume 13, Issue 2, Pages 473-487, 2026 ISSN 1339-5629

Mechanisms of digital logistics: how e-commerce SMEs improve logistics service quality and
competitiveness
Rodrigo Gallardo-Canales, Ester Guijarro, Cristina Santandreu-Mascarell

investments that strengthen visibility, synchronization, accuracy, and automation, while policymakers can leverage
institutional insights to design targeted interventions that reduce capability gaps and promote equitable digital adoption
across regions and sectors. This approach facilitates the prioritization of investments, the selection of appropriate
technologies, and the alignment of internal and external capabilities.

Second, it is emphasized that improvements in customer satisfaction and business competitiveness do not rely solely
on the adoption of disruptive technologies, but rather on the organization’s ability to integrate them strategically. This
requires overcoming gaps in training, leadership, and organizational culture, as well as confronting regulatory and
economic challenges. Factors such as inflation, interest rates, and access to credit directly influence SMEs’ capacity for
investment and expansion, particularly in economically volatile environments.

Finally, the need for public policies that promote subsidies, accessible training programs, and certifications in digital
logistics management is underscored. Such measures can foster virtuous linkages between the productive sector, academic
institutions, and government agencies. This articulation has the potential to strengthen a culture of collaborative
innovation, enabling SMEs to compete in the digital economy in an ethical, inclusive, and sustainable manner.

It is worth noting that this emerging conceptual framework offers a preliminary definition oriented toward business
practice and opens the possibility of advancing toward integrative and comparative reviews, both regional and national,
that allow for the contrast of digital maturity patterns and innovative capacities across different contexts. In doing so,
gaps and opportunities can be identified for future research that deepens the relationship between logistics digitalization,
competitiveness, and service quality, contributing to the academic debate as a complement to previous theoretical
syntheses in the field.

References

[1] FONTS-FERNANDEZ, C.L., STABLE-RODRIGUEZ, Y.: Modelo de Competencias Digitales, Informacionales y
Mediéticas para la Transformacion Digital, Revista gestion de las personas y tecnologia, Vol. 17, No. 49, pp. 31-52,
2024. https://dx.doi.org/10.35588/tjtd5y16 (Original in Spanish)

[2] MARTINEZ-VENTURA, J., HERNANDEZ-PALMA, H.G., NOVOA, D.J.: Mecanismo de operadores logisticos en
la consecucion de proyectos para la generacion de valor, Saber, ciencia y libertad, Vol. 19, No. 1, pp. 279-294, 2024.
https://doi.org/10.18041/2382-3240/saber.2024v19n1.11408 (Original in Spanish)

[3] SANCHEZ SUAREZ, Y., PEREZ CASTANEIRA, J.A., SANGRONI LAGUARDIA, N., CRUZ BLANCO, C.,
MEDINA NOGUEIRA, Y .E.: Retos actuales de la logistica y la cadena de suministro, Ingenieria Industrial, Vol. 42,
No. 1, pp. 169-184, 2021. (Original in Spanish)

[4] CORDOVES MUSTELIER, D., FRUTOS, M.: Impacto y evolucion de Big Data en la logistica: una revision
exhaustiva de tendencias y prdcticas actuales, Simposio Argentino de Informatica Industrial e Investigacion Operat
(SIIIO  2024)-JAIIO 53, National University of the South, August 12-16, 2024, pp. 401-404, 2024.
http://sedici.unlp.edu.ar/handle/10915/177360 (Original in Spanish)

[5] SANTAMARIA-AYALA, J., QUIROGA-PARRA, D., GOMEZ-TOBON, C.: El marketing digital y su incidencia en
el comercio electronico: una revision bibliomé-trica, Digital marketing and its impact on e-commerce: a bibliometric
review, Pensamiento & Gestion, Vol. 53, pp. 19-41, 2022. (Original in Spanish)

[6] DONG, C., AKRAM, A., ANDERSSON, D., ARNAS, P-O., STEFANSSON, G.: The impact of emerging and
disruptive technologies on freight transportation in the digital era: current state and future trends, The International
Journal of Logistics Management, Vol. 32, No. 2, pp. 386-412, 2021. https://doi.org/10.1108/IJLM-01-2020-0043

[71DO, A.D., TA, V.L., BUL, P.T., DO, N.T., DONG, Q.T., LAM, H.T.: The impact of the quality of logistics services
in E-commerce on the satisfaction and loyalty of generation Z customers, Sustainability, Vol. 15, No. 21, 15294, pp.
1-18, 2023. https://doi.org/10.3390/su152115294

[8] KAWA, A., SWIATOWIEC-SZCZEPANSKA, J.: Logistics as a value in e-commerce and its influence on satisfaction
in industries: a multilevel analysis, Journal of Business & Industrial Marketing, Vol. 36, No. 13, pp. 220-235, 2021.
https://doi.org/10.1108/JBIM-09-2020-0429

[9] CICHOSZ, M., WALLENBURG, C.M., KNEMEYER, A.M.: Digital transformation at logistics service providers:
barriers success factors and leading practices, The International Journal of Logistics Management, Vol. 31, No. 2, pp.
209-238, 2020. https://doi.org/10.1108/1JLM-08-2019-0229

[10] ZHANG, J., YANG, Z., HE, B.: Empowerment of Digital Technology for the Resilience of the Logistics Industry:

Mechanisms and Paths, Systems, Vol. 12, No. 8, 278, pp. 1-18, 2024. https://doi.org/10.339/systems12080278
[11] LEON BALAREZO, O.Y., CHACON ROJAS, V.H., RIOS VERA, K.J., RUIZ VILLAVICENCIO, G.E.: Impacto
del comercio electronico en la competitividad de las PYMES: Factores clave y barreras tecnologicas, Revista
InveCom, Vol. 5, No. 4, ¢504025, pp. 1-8, 2025. https://doi.org/10.5281/zenodo.14816581 (Original in Spanish)
[12] COSTA, J., CASTRO, R.: SMEs Must Go Online—E-Commerce as an Escape Hatch for Resilience and
Survivability, Journal of Theoretical and Applied Electronic Commerce Research, Vol. 16, No. 7, pp. 3043-3062,
2021. https://doi.org/10.3390/jtaer16070166

~ 483 ~

Published by Acta Logistica, www.actalogistica.eu



Acta Logistica, Volume 13, Issue 2, Pages 473-487, 2026 ISSN 1339-5629

Mechanisms of digital logistics: how e-commerce SMEs improve logistics service quality and
competitiveness
Rodrigo Gallardo-Canales, Ester Guijarro, Cristina Santandreu-Mascarell

[13] ALBRECHT, T., BAIER, M.S., GIMPEL, H., MEIERHOFER, S., ROGLINGER, M., SCHLUCHTERMANN, J.,
WILL, L.: Leveraging Digital Technologies in Logistics 4.0: Insights on affordances from intralogistics processes,
Information Systems Frontiers, Vol. 26, pp. 755-774, 2024. https://doi.org/10.1007/s10796-023-10394-6

[14] NAJMI, M.H., ANAS IQBAL, S.M., KHAN, S.: Aligning Supply Chain Functions with Emerging Technologies:
A Strategic  Approach, Engineering  Proceedings, Vol. 76, No. 1, 34, pp. 1-8, 2024.
https://doi.org/10.3390/engproc2024076034

[15] QUEIROZ, S.A.B., MENDES, G.H.S., SILVA, J.H.O., GANGA, G.M.D., CAUCHICK MIGUEL, P.A.
OLIVEIRA, M.G.: Servitization and performance: impacts on small and medium enterprises, Journal of Business
& Industrial Marketing, Vol. 35, No. 7, pp. 1237-1249, 2020. https://doi.org/10.1108/JBIM-06-2019-0277

[16] MERKERT, R., HOBERG, K.: Global Logistics and Supply Chain Strategies for the 2020s: Vital Skills for the Next
Generation, 2023. https://doi.org/10.1007/978-3-030-95764-3

[17] CAMPISI, T., RUSSO, A., BASBAS, S., BOUHOURAS, E., TESORIERE, G.: A literature review of the main
factors influencing the e-commerce and last-mile delivery projects during COVID-19 pandemic, Transportation
Research Procedia, Vol. 69, pp. 552-559, 2023. https://doi.org/10.1016/J. TRPR0O.2023.02.207

[18] KAZHMURATOVA, A K., KALKABAYEVA, A.Y.,, MUKHANOVA, G.S., CHAKEEVA,K.S.,, TYMBAYEVA,
Z.M.: Digital maturity as a component of digitalization development in the transport and logistics sector, Science
and Technology of Kazakhstan, Vol. 2025, No. 4, pp. 418-433, 2025. https://doi.org/10.48081/XWYP9636

[19] HU, Q., XIE, J., ZHANG, G.: The role of data-driven services strategy in platform competition: A system
performance perspective, PLoS ONE, Vol. 18, No. 1, pp. 1-21, 2023.
https://doi.org/10.1371/JOURNAL.PONE.0272547

[20] HOANG, T.D.L., NGUYEN, H.K., NGUYEN, H.T.: Towards an economic recovery after the COVID-19 pandemic:
empirical study on electronic commerce adoption of small and medium enterprises in Vietnam, Management &
Marketing, Vol. 16, No. 1, pp. 47-68, 2021. https://doi.org/10.2478/ MMCKS-2021-0004

[21] IVANOV, D., GUO, Z., SHEN, B., CHANG, Q.: Analysis, optimization, and collaboration in digital manufacturing
and supply chain systems, International Journal of Production Economics, Vol. 269, pp. 1-4, 2024.
https://doi.org/10.1016/J.1JPE.2023.109130

[22] JERKOVIC, D., GAVRIC, T., LIUBAS CURAK, J.: Digital transformation in bosnia and herzegovina companies:
analysis of the degree of integration and impact on business, Casopis za ekonomiju i trzisne komunikacije/ Economy
and Market Communication Review, Vol. 14, No. 1, pp. 116-139, 2024. https://doi.org/10.7251/EMC2401116J

[23] LEE,J.Y.,YANG, Y.S., GHAURI, P.N., PARK, B.I.: The Impact of Social Media and Digital Platforms Experience
on SME International Orientation: The Moderating Role of COVID-19 Pandemic, Journal of International
Management, Vol. 28, No. 4, pp. 1-21, 2022. https://doi.org/10.1016/J.INTMAN.2022.100950

[24] LI, X., VOORNEVELD, M., DE KOSTER, R.: Business transformation in an age of turbulence — Lessons learned
from COVID-19, Technological Forecasting and Social Change, Vol. 176, pp. 1-12, 2022.
https://doi.org/10.1016/J. TECHFORE.2021.121452

[25] LIN, W.: Automated infrastructure: COVID-19 and the shifting geographies of supply chain capitalism, Progress
in Human Geography, Vol. 46, No. 2, pp. 463-483, 2022. https://doi.org/10.1177/03091325211038718

[26] MANCUSO, I., MESSENI PETRUZZELLI, A., PANNIELLO, U.: Innovating agri-food business models after the
Covid-19 pandemic: The impact of digital technologies on the value creation and value capture mechanisms,
Technological Forecasting and Social Change, Vol. 190, pp. 1-18, 2023.
https://doi.org/10.1016/J. TECHFORE.2023.122404

[27] MARDOSAITE, V., JASINSKAS, E., ROMEIKA, G.: The Transformation of Digital Innovative Services in Retail
Trade Due to the COVID-19 Pandemic: A Systematic Review, Amfiteatru Economic, Vol. 26, No. 67, pp. 885-902,
2024. https://doi.org/10.24818/EA/2024/67/885

[28] MASHALAH, H.A., HASSINI, E., GUNASEKARAN, A., BHATT, D.: The impact of digital transformation on
supply chains through e-commerce: Literature review and a conceptual framework, Transportation Research
Part E:  Logistics  and  Transportation — Review,  Vol. 165, 102837, pp. 1-25, 2022.
https://doi.org/10.1016/J.TRE.2022.102837

[29] MARIN, R., SANTOS-ARTEAGA, F.J., TAVANA, M., DI CAPRIO, D.: Value Chain digitalization and
technological development as innovation catalysts in small and medium-sized enterprises, Journal of Innovation &
Knowledge, Vol. 8, No. 4, pp. 1-13, 2023. https://doi.org/10.1016/J.JIK.2023.100454

[30] ORZOL, M., SZOPIK-DEPCZYNSKA, K.: ChatGPT as an innovative tool for increasing sales in online stores,
Procedia Computer Science, Vol. 225, pp. 3450-3459, 2023. https://doi.org/10.1016/J.PROCS.2023.10.340

[31] PAN, S., TRENTESAUX, D., MCFARLANE, D., MONTREUIL, B., BALLOT, E., HUANG, G.Q.: Digital
interoperability and transformation in logistics and supply chain management: Editorial, Computers in Industry,
Vol. 129, 103462, pp. 1-5, 2021. https://doi.org/10.1016/J.COMPIND.2021.103462

~ 484 ~

Published by Acta Logistica, www.actalogistica.eu



Acta Logistica, Volume 13, Issue 2, Pages 473-487, 2026 ISSN 1339-5629

Mechanisms of digital logistics: how e-commerce SMEs improve logistics service quality and
competitiveness
Rodrigo Gallardo-Canales, Ester Guijarro, Cristina Santandreu-Mascarell

[32] PARFENOV, A., SHAMINA, L., NIU, J., YADYKIN, V.: Transformation of Distribution Logistics Management
in the Digitalization of the Economy, Journal of Open Innovation: Technology, Market, and Complexity, Vol. 7,
No. 1, 58, pp. 1-13, 2021. https://doi.org/10.3390/JOITMC7010058

[33] SONY, M., ANTONY, J., DOUGLAS, J.A.: Essential ingredients for the implementation of Quality 4.0: A narrative
review of literature and future directions for research, The TOM Journal, Vol. 32, No. 4, pp. 779-793, 2020.
https://doi.org/10.1108/TQM-12-2019-0275

[34] REARDON, T., BELTON, B., LIVERPOOL-TASIE, L.S.O., LU, L., NUTHALAPATI, C.S.R., TASIE, O.,
ZILBERMAN, D.: E-commerce fast-tracking diffusion and adaptation in developing countries, Applied Economic
Perspectives and Policy, Vol. 43, No. 4, pp. 1243-1259, 2021. https://doi.org/10.1002/aepp.13160

[35] RISBERG, A., JAFARI, H., SANDBERG, E.: A configurational approach to last mile logistics practices and omni-
channel firm characteristics for competitive advantage: a fuzzy-set qualitative comparative analysis, International
Journal of Physical Distribution <& Logistics Management, Vol. 53, No. 11, pp. 53-70, 2023.
https://doi.org/10.1108/1JPDLM-04-2022-0123

[36] ROJAS-GARCIA, J.A., ELIAS-GIORDANO, C., NALLUSAMY, S., QUIROZ-FLORES, J.C.: Enhancement of
the distribution process on light logistics SMEs in times post-pandemic Covid-19 with Ukraine-Russia conflict by
lean logistics and big data, Social Sciences & Humanities Open, Vol. 10, 100945, 2024,
https://doi.org/10.1016/J.SSAHO.2024.100945

[37] SPIVAKOVSKYY, S., JARVIS, M., BOIKO, O., ROBUL, Y., LIULCHAK, Z., SALO, Y.: Digitisation of
Marketing and Logistics Activities of Manufacturing and Trading Enterprises, Journal of Law and Sustainable
Development, Vol. 11, No. 4, €945, pp. 1-18, 2023. https://doi.org/10.26668/BUSINESSREVIEW/2023.V816.2548

[38] SU, J., ZHANG, Y., WU, X.: How market pressures and organizational readiness drive digital marketing adoption
strategies' evolution in small and medium enterprises, Technological Forecasting and Social Change, Vol. 193, pp.
1-15, 2023. https://doi.org/10.1016/j.techfore.2023.122655

[39] SVATOSOVA, V.: The Importance of Online Shopping Behavior in the Strategic Management of E-Commerce
Competitiveness,  Journal  of  Competitiveness, Vol. 12,  No. 4, pp. 143-160, 2020.
https://doi.org/10.7441/JOC.2020.04.09

[40] TUBIS, A.A., KOLINSKI, A., POTURAJ, H.: Digital Maturity of Logistics Processes Assessed in the Areas of
Technological Support for Performance Measurement, Employees, and Process Management, Applied Sciences,
Vol. 14, No. 17, 7893, pp. 1-26, 2024. https://doi.org/10.3390/app14177893

[41] TOLSTOY, D., MELEN HANELL, S., OZBEK, N.: Effectual market creation in the cross-border e-commerce of
small-and medium-sized enterprises, International Small Business Journal: Researching Entrepreneurship, Vol. 41,
No. 1, pp. 35-54, 2023. https://doi.org/10.1177/02662426211072999

[42] ZHUK, A., USOLTSEV, L.: Assessing the impact of multichannel sales integration on the efficiency and
competitiveness of Ukrainian retail in the context of digital commerce, Technology audit and production reserves,
Vol. 5, No. 2(79), pp. 16-23, 2024. https://doi.org/10.15587/2706-5448.2024.311746

[43] GUERRERO-MARTIN, C.A., GUERRERO, W.A., CAMACHO-GALINDO, S., GUERRERO-MARTIN, L.A.,
AREVALO, J.C., DA SILVA FERNANDES, S.A., SALDANHA CORREA, E., DA SILVA MOURA, T.R.: Digital
transformation in financial and economic engineering: tools, challenges and opportunities for business management,
Revista de Gestdo e Secretariado, Vol. 15, No. 11, pp. 01-17, 2024. http://doi.org/10.7769/gesec.v15111.4469

[44] BALLERINI, J., HERHAUSEN, D., FERRARIS, A.: How commitment and platform adoption drive the e-
commerce performance of SMEs: A mixed-method inquiry into e-commerce affordances, International Journal of
Information Management, Vol. 72, 102649, pp. 1-16, 2023. https://doi.org/10.1016/J.IJINFOMGT.2023.102649

[45] BALLERINI, 1J., KLJUCNIKOV, A., JUAREZ-VARON, D., BRESCIANI, S.: The e-commerce platform
conundrum: How manufacturers leanings affect their internationalization, Technological Forecasting and Social
Change, Vol. 202, ppp. 1-15, 2024. https://doi.org/10.1016/J. TECHFORE.2023.123199

[46] HASSEL, A., SIEKER, F.: The platform effect: How Amazon changed work in logistics in Germany, the United
States and the United Kingdom, European Journal of Industrial Relations, Vol. 28, No. 3, pp. 363-382, 2022.
https://doi.org/10.1177/09596801221082456

[47] ITAKUPOVA, R.: Development prospects for e-commerce platforms, Baltic Journal of Legal and Social Sciences,
Vol. 3, pp. 171-178, 2024. https://doi.org/10.30525/2592-8813-2024-3-17

[48] JABEEN, F., BELAS, J., SANTORO, G., ALAM, G.M.: The role of open innovation in fostering SMEs’ business
model innovation during the COVID-19 pandemic, Journal of Knowledge Management, Vol. 27, No. 6, pp. 1562-
1582, 2023. https://doi.org/10.1108/JKM-05-2022-0347

[49] MISHRA, D.B., HAIDER, 1., GUNASEKARAN, A., SAKIB, M.N., MALIK, N., RANA, N.P.: “Better together”:
Right blend of business strategy and digital transformation strategies, International Journal of Production
Economics, Vol. 266, pp. 1-16, 2023. https://doi.org/10.1016/j.ijpe.2023.109040

[50] ORZOL, M., SZOPIK-DEPCZYNSKA, K.: Development trends in e-commerce sector, Procedia Computer
Science, Vol. 225, pp. 4157-4166, 2023. https://doi.org/10.1016/J.PROCS.2023.10.412

~ 485 ~

Published by Acta Logistica, www.actalogistica.eu



Acta Logistica, Volume 13, Issue 2, Pages 473-487, 2026 ISSN 1339-5629

Mechanisms of digital logistics: how e-commerce SMEs improve logistics service quality and
competitiveness
Rodrigo Gallardo-Canales, Ester Guijarro, Cristina Santandreu-Mascarell

[51] VILKEN, V., KALININA, O., BARYKIN, S., ZOTOVA, E.: Logistic methodology of development of the regional
digital economy, IOP Conference Series: Materials Science and Engineering, Vol. 497, pp. 1-7, 2019.
https://doi.org/10.1088/1757-899X/497/1/012037

[52] WEN, H., LIU, Y.,ZHOU, F.: Promoting the International Competitiveness of Small and Medium-Sized Enterprises
Through Cross-Border E-Commerce Development, SAGE Open, Vol. 13, No. 4, pp. 1-16, 2023.
https://doi.org/10.1177/21582440231210119

[53] FELICIANO-CESTERO, M.M., AMEEN, N., KOTABE, M., PAUL, J., SIGNORET, M.: Is digital transformation
threatened? A systematic literature review of the factors influencing firms’ digital transformation and
internationalization, Journal of Business Research, Vol. 157, Pp- 1-, 2023.
https://doi.org/10.1016/J.JBUSRES.2022.113546

[54] EZE, S.C., CHINEDU-EZE, V.C., AWA, H.O., ALHARTHI, R.H.E.: Factors stimulating value micro-businesses
attribute to digital marketing technology (DMT) adoption, PLoS ONE, Vol. 16, No. 12, pp. 1-18, 2021.
https://doi.org/10.1371/JOURNAL.PONE.0260145

[55] FREDERICO, G.F.: ChatGPT in Supply Chains: Initial Evidence of Applications and Potential Research Agenda,
Logistics, Vol. 7, No. 2, pp. 1-9, 2023. https://doi.org/10.3390/LOGISTICS7020026

[56] GAVRILA GAVRILA, S., DE LUCAS ANCILLO, A.: Spanish SMEs’ digitalization enablers: E-Receipt
applications to the offline retail market, Technological Forecasting and Social Change, Vol. 162, 120381, pp. 1-13,
2021. https://doi.org/10.1016/J. TECHFORE.2020.120381

[57] GAVRILA GAVRILA, S., DE LUCAS ANCILLO, A.: COVID-19 as an entrepreneurship, innovation, digitization
and digitalization accelerator: Spanish Internet domains registration analysis, British Food Journal, Vol. 123,
No. 10, pp. 3358-3390, 2021. https://doi.org/10.1108/BFJ-11-2020-1037

[58] JAVAID, M., HALEEM, A., SINGH, R.P.: A study on ChatGPT for Industry 4.0: Background, potentials,
challenges, and eventualities, Journal of Economy and Technology, Vol. 1, pp. 127-143, 2023.
https://doi.org/10.1016/J.JECT.2023.08.001

[59] KEONG CHOONG, K., BACON, L.: A metric and indicator performance measurement system for e-commerce
organizations: A consensus analysis of their usefulness, Electronic Commerce Research and Applications, Vol. 67,
101420, 2024. https://doi.org/10.1016/J.ELERAP.2024.101420

[60] LOBACZ, K., SZANTER, R.: Measuring innovation process digitalisation in SMEs - a methodological approach,
Procedia Computer Science, Vol. 207, pp. 3520-3529, 2022. https://doi.org/10.1016/j.procs.2022.09.411

[61] MASSA, S., ANNOSI, M.C., MARCHEGIANI, L., MESSENI PETRUZZELLI, A.: Digital technologies and
knowledge processes: new emerging strategies in international business. A systematic literature review, Journal of
Knowledge Management, Vol. 27, No. 11, pp. 330-387, 2023. https://doi.org/10.1108/JKM-12-2022-0993

[62] MATARAZZO, M., PENCO, L., PROFUMO, G., QUAGLIA, R.: Digital transformation and customer value
creation in Made in Italy SMEs: A dynamic capabilities perspective, Journal of Business Research, Vol. 123,
pp. 642-656, 2021. https://doi.org/10.1016/J.JBUSRES.2020.10.033

[63] MERINO, R., PEREZ, F.: Impacto de la digitalizacion en el empleo y las cualificaciones: el caso de la logistica,
Cuadernos de Relaciones Laborales, Vol. 42, No. 1, pp. 161-174, 2024. https://doi.org/10.5209/CRLA.85413
(Original in Spanish)

[64] MINASHKINA, D., HAPPONEN, A.: A systematic literature mapping of current academic research linking
warehouse management systems to the third-party logistics context, Acta Logistica, Vol. 10, No. 2, pp. 209-228,
2023. https://doi.org/10.22306/al.v10i2.377

[65] MISHRIF, A., KHAN, A.: Technology adoption as survival strategy for small and medium enterprises during
COVID-19, Journal of Innovation and Entrepreneurship, Vol. 12, pp. 1-23, 2023.
https://doi.org/10.1186/S13731-023-00317-9

[66] NGUYEN, S., CHEN, P.S.-L., DU, Y.: Risk assessment of maritime container shipping blockchain-integrated
systems: An analysis of multi-event scenarios, Transportation Research Part E: Logistics and Transportation
Review, Vol. 163, 102764, 2022. https://doi.org/10.1016/j.tre.2022.102764

[67] ORTIZ-CHAVEZ, M.A., MENDOZA-PUMAPILLO, J.E., DILAS-JIMENEZ, J.O., MUGRUZA-VASSALLO,
C.A.: E-commerce of Peruvian SMEs: Determinants of internet sales before and during COVID-19, Heliyon, Vol.
10, No. 23, e40331, pp. 1-15, 2024. https://doi.org/10.1016/J.HELIYON.2024.E40331

[68] HUI, G., AL MAMUN, A., REZA, M.N.H., HUSSAIN, W.M.H.W.: An empirical study on logistic service quality,
customer satisfaction, and cross-border repurchase intention, Heliyon, Vol. 11, No. 1, pp. 1-19, 2025.
https://doi.org/10.1016/j.heliyon.2024.e41156

[69] ERDMANN, A., PONZOA, J.M.: Digital inbound marketing: Measuring the economic performance of grocery e-
commerce in Europe and the USA, Technological forecasting and social change, Vol. 162, 120373, pp. 1-13,2021.
https://doi.org/10.1016/j.techfore.2020.120373

~ 486 ~

Published by Acta Logistica, www.actalogistica.eu



Acta Logistica, Volume 13, Issue 2, Pages 473-487, 2026 ISSN 1339-5629

Mechanisms of digital logistics: how e-commerce SMEs improve logistics service quality and
competitiveness
Rodrigo Gallardo-Canales, Ester Guijarro, Cristina Santandreu-Mascarell

[70] BENAVIDES PUPIALES, L.E., BOLANOS DELGADO, S.L.: Barreras de innovacion en PYMES: una
aproximacion a través de una revision sistematica de literatura, Tendencias, Vol. 21, No. 1, pp. 221-237, 2020.
https://doi.org/10.22267/rtend.202101.134 (Original in Spanish)

[71] BENAVIDES PUPIALES, L.E., GOYES ERASO, S.L., LOPEZ DiAZ, V.H., BENAVIDES BASTIDAS, C.A.:
Stages of the organizational life cycle: a systematic literature review, Aglala, Vol. 13, No. 1, pp. 227-243, 2022.
https://revistas.uninunez.edu.co/index.php/aglala/article/view/2354

Review process
Single-blind peer review process.

~ 487 ~

Published by Acta Logistica, www.actalogistica.eu



