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Abstract

Based on the self-determination theory and social presence theory, this study examined
how high-tech and high-touch orientations in logistics service quality (LSQ) influence
consumer satisfaction in omni-channel retailing. LSQ was modelled as two second-order
constructs: high-tech orientation (timeliness, physical facilities, and ease of return) and
high-touch orientation (employees” knowledge, flexibility, and responsiveness to delivery
discrepancies). Survey data from 455 consumers were analyzed using structural equation
modelling. Both orientations significantly improved satisfaction, with high-tech orientation
showing a slightly stronger effect, reflecting the digital literacy of the predominantly young
sample. The findings extended self-determination theory and social presence theory by
offering a dual-orientation perspective and practical guidance for balancing high-tech and
high-touch in omni-channel logistics service design.

Keywords: omni-channel retailing; logistics service quality; high-tech orientation; high-
touch orientation; self-determination theory; social presence theory

1. Introduction

Diversified shopping modes prompt consumers to obtain goods through different
channels to compare prices, personal experiences, and convenience [1]. This cross-channel
shopping behaviour reflects consumers’ increased demand for personalized services and
their emphasis on comprehensive shopping experiences [2—4]. Omni-channel retailing
can provide a seamless shopping experience through multiple channels that meet the
needs of consumers in different scenarios [5,6]. Up to 73% of consumers engage with
online and offline channels throughout the shopping process. This demonstrates that
omni-channel shopping has become a mainstream trend [7]. Simultaneously, if brands
provide a consistent service experience across channels, repeat purchase intention can
increase by nearly 20% [8]. Moreover, 75% of consumers stated that delivery speed is a key
factor affecting repurchase [9]. Therefore, omni-channel retailing should focus on meeting
consumers’ expectations from the logistics experience and finding a balance between
technology and humanized services.

In existing omni-channel retailing, the COVID-19 pandemic has spurred a trend of self-
service and technology dependence in the field of consumer logistics, improving the speed
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and accuracy of logistics and enabling consumers to actively control logistics activities [10].
However, this dependence also brings about the problem of the insufficient humanization
of logistics services, resulting in a lack of emotional connections and personalization in
services [11]. Technology-driven logistics information is mostly presented in digital form
and lacks the warmth of emotional communication [12]. Automated systems experience
difficulty in understanding and meeting the special needs of consumers, and the system’s
process management ignores users’ needs for flexible responses and personalized experi-
ences [13]. Therefore, advanced technology can not only improve efficiency but also lead to
services becoming mechanical and lacking warmth. In the future, integrating technology
with humanized services will be key for improving the logistics experience [10].

The classic study on logistics satisfaction determined how logistics services affect
product satisfaction in the e-commerce industry through different dimensions [14]. Service
quality is subdivided into three variables: employee, operational, and technical service
quality [15]. E-commerce consumer satisfaction is directly dependent on the observed lo-
gistics service aspects; among these, employee performance is significantly correlated with
satisfaction [16]. Consumers prefer soft complaint response and return policies, the prompt
and effective handling of complaints, professionalism, and efficient staff responses [17].
The quality of employee service can be divided into three aspects: the professionalism of
service personnel, service attitude, and service response speed [14]. The quality of technical
services comprises six aspects: responsiveness, reliability, security, privacy, speed, and
convenience [18]. However, there is still insufficient empirical research to explain how
human- and technology-related aspects of logistics service quality (LSQ) affect consumer
satisfaction and behavioural intention. Therefore, this study aims to distinguish between
high-tech and high-touch orientations in logistics services, which can help to capture both
technological and human-centric service attributes to evaluate consumer satisfaction.

Understanding the differences in consumer demand for tech and touch quality di-
mensions can help companies better position themselves in the omni-channel retailing
market and formulate corresponding logistics service strategies [19]. Consumers may have
different expectations of humanized and technical services in e-commerce scenarios, and
studying these differences can provide more targeted solutions [20]. However, a review
of studies on omni-channel retailing identified a research gap in the comparison of the
impact of high-tech and high-touch LSQ dimensions on consumer satisfaction. Therefore,
this study expanded the self-determination theory and social presence theory, which in-
volve the interaction between individuals and society, to distinguish between high-tech
and high-touch orientation factors. It provided machine and human perspectives on the
differences in satisfaction to bridge this omni-channel retailing field gap. Therefore, the
research questions of this study were as follows:

RQ1: How do consumers perceive LSQ in an omni-channel retailing environment?
Can these perceptions be systematically divided into high-tech and high-touch dimensions?

RQ2: What are the differences in the impact of high-tech and high-touch orientation
LSQ dimensions on consumer satisfaction?

This study provided a reference for retailers to optimize logistics resource allocation
and improve consumer satisfaction, emphasizes that logistics consumption is not only
an economic and psychological behaviour, but also a social behaviour. Logistic services
can observe from a sociological perspective how individuals maintain and build social
relationships through consumption. The remainder of this paper is organized as follows.
Section 2 introduces the literature review and model background and proposes the research
hypotheses. Section 3 explains the research methodology. Section 4 analyses the results.
Finally, Section 5 presents the conclusions and recommendations for future research.
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2. Literature Review and Hypotheses
2.1. Logistics Service Quality in Omni-Channel Retailing

Omni-channel retailing involves the coordination of various channels and consumer
interaction points to create a comprehensive experience process of shopping, entertain-
ment, and social interaction for consumers, ensuring a consistent consumer experience
and improving overall channel performance [21]. Its core objective is to unify the brand
image and consumer experience, enabling consumers to enjoy consistent services, prod-
uct information, and support in any channel [22]. E-commerce logistics can be defined
as the systematic management of logistics activities that support online purchasing be-
haviour [23]. In recent years, with the rapid advancement of digital transformation, the
development of e-commerce logistics has increasingly emphasized the integration of in-
telligent technologies [24], collaborative operations across supply chain actors [25], and
a consumer-centric service orientation [26]. Risberg [27] believed that logistics practices
are important in omni-channel retailing because they involve the coordinated operation of
physical flows. Risberg [27] also emphasized the considerable importance of e-commerce
logistics, calling it the key determinant of omni-channel retailing competitiveness. Drawing
on an importance—performance analysis, Sumrit and Sowijit [28] identified logistics as one
of the biggest influences on omni-channel satisfaction. Therefore, intelligent, coordinated,
and humanized logistics services can improve consumer service satisfaction and loyalty in
omni-channel retailing.

In recent studies, LSQ has substantially influenced consumer satisfaction and loyalty
in omni-channel retailing [29,30]. Murfield et al. [31] measured LSQ from the perspective
of omni-channel retailing, proposed a three-dimensional framework (timeliness, condi-
tions, and availability) to measure LSQ), and explored its impact on consumer purchase
satisfaction. A subsequent study confirmed that LSQ comprises different key dimensions.
After Vasi¢ et al. [32] determined how logistics services affect product satisfaction in the
e-commerce industry through eight dimensions, Rashid and Rasheed [16] verified six per-
spectives in different geographical locations and confirmed that observable dimensions
such as product and information quality have a significant positive impact on product
satisfaction. Zhang and Huang [14] verified the correlation between poor LSQ and con-
sumer complaints from the opposite six dimensions. Among these, service attitude was
related to many aspects of consumer complaints; however, the empirical evidence explain-
ing how the people contact part of LSQ affects consumers’ satisfaction and behavioural
intentions was inadequate [30]. Equally focusing on the high-tech and high-touch service
divisions can enhance the understanding of the influencing factors and importance of LSQ
in omni-channel retailing.

The evaluation dimensions involved in existing research mainly focus on the service
performance of the distribution link and pay insufficient attention to the service quality of
other links in the logistics process. With the deep participation of consumers in the logistics
process, the interaction between consumers and logistics services has extended to multiple
links beyond distribution. Related research points out that consumers have begun to inter-
vene in the front-end links of logistics to jointly create service value [33]. In addition, the
omni-channel retailing model is different from the traditional single e-commerce channel.
Its integrated characteristics provide consumers with a consistent shopping experience in
the entire process of purchase, exchange and return. It is necessary to ensure the availability
of goods in each channel and provide differentiated logistics services [27]. Therefore, in
the complex scenario of omni-channel retailing, it is difficult to fully reflect the essential
characteristics of omni-channel logistics services by only emphasizing indicators such as
the timeliness of the distribution link and the integrity of goods [34]. At present, few studies
have explored the role of the front-end logistics service process and the human dimension
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in the quality of omni-channel retailing logistics services and their importance. Based on
this, the research on logistics service quality needs to build a more refined and systematic
theoretical framework to meet the practical needs of omni-channel retailing.

2.2. High-Tech and High-Touch Orientations

This study uses the SERVQUAL framework to comprehensively understand logistics
service quality (LSQ). SERVQUAL, developed by Parasuraman et al. [35] which was con-
sidered the most appropriate framework to cover the entire logistics service process [30].
includes five customer-based service quality dimensions: tangibility, responsiveness, empa-
thy, reliability, and assurance. However, traditional logistics services are aimed at single or
multi-channel independent operations, and information between channels is not interop-
erable. The uniqueness of omni-channel retail is that consumers can switch freely across
channels [2-4]. Therefore, the ultimate speed and accuracy pursued by omni-channel retail
requires traditional dimensions to evaluate the quality of tangibility digital interfaces (phys-
ical facilities) and the processing reliability of intelligent systems (timeliness) [10]. At the
same time, channel responsiveness (responsiveness to delivery discrepancies) requires that
each dimension must be able to evaluate cross-channel service consistency and coordination
capabilities, rather than isolated single-channel performance [5,6]. The differences in omni-
channel retail service expectations include manual service elements, assurance (employees’
knowledge), and empathy (ease of return) [11]. Consumer dominance highlights the need
for flexibility, as omnichannel consumers expect greater choice and control throughout
their shopping journey [13]. Therefore, this integrated framework of six dimensions retains
the SERVQUAL model’s systematic assessment of the fundamental elements of service
quality while also capturing the unique value proposition of the omnichannel logistics
environment through the addition of the flexibility dimension, making the model more
targeted and explanatory.

Previous service quality research provides a strong theoretical foundation for under-
standing how value is created through both technological systems and human interaction.
Gronroos [36] distinguished between technical quality, which represents what the customer
receives as the outcome of the service, and functional quality, which reflects how the ser-
vice is delivered during the interaction process. This distinction suggests that customers
evaluate service quality not only by its results but also by the process through which those
results are achieved. Similarly, Brady and Cronin [37] proposed a hierarchical model that
integrates interaction quality, physical environment quality, and outcome quality, demon-
strating that both system-based and human-centred components jointly shape customer
perceptions. Building on these theoretical foundations, this study conceptualizes logistics
service quality in omni-channel retailing through two overarching orientations: high-tech
and high-touch.

High-tech orientation refers to a retailer’s strategic emphasis on the use of advanced
technologies, automated systems, and digital platforms to improve LSQ. In the context
of omni-channel retailing, this orientation is closely associated with service attributes:
timeliness, physical facilities, and ease of return, which are all concluded in the SERVQUAL
framework. Do et al. [38] included timeliness and ease of return in logistic service technical
quality. Timeliness reflects the ability to deliver orders within the promised timeframe,
often supported by real-time tracking systems that allow consumers to monitor shipment
progress through mobile applications. For example, same-day or next-day delivery logistics
time commitment services rely on intelligent routing and automated warehouses to enhance
consumers’ perception of delivery reliability. Ease of return emphasizes the convenience
of product return mechanisms, which are increasingly integrated into omni-channel plat-
forms. Online platforms that support online return applications and door-to-door pickup
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services allow consumers to easily return products, which can improve the overall reverse
logistics experience. A strong high-tech orientation enables retailers to achieve large-scale
service standardization, operational efficiency, and process optimization, thus strengthen-
ing competitiveness in highly dynamic omni-channel environments. Chen et al. [39] also
stressed that ease of return can improve the quality of logistics service technology. Physical
facilities highlight the role of state-of-the-art warehouses and transportation infrastructure
in ensuring operational efficiency and accuracy. The improved delivery accuracy and
efficiency of the smart logistics park equipped with robots and automated sorting systems
fully demonstrates the technological empowerment capabilities and intelligent operation
advantages of advanced facilities.

By contrast, high-touch orientation captures consumers’ perceptions of the human
and relational aspects of logistics services. In omni-channel retailing, this orientation is
reflected in attributes: employees” knowledge, flexibility, and responsiveness to deliv-
ery discrepancies, which are also concluded in the SERVQUAL framework [30]. While
flexibility is selected as a very important factor that has been repeatedly associated with
customer experience and service. Reichhart and Holweg [40] emphasizes that employee
knowledge and responsiveness to delivery influences logistic service interaction quality.
Knowledge refers to frontline staff’s expertise and experience in addressing consumer
problems, which enables them to provide accurate information and effective solutions.
For instance, well-trained customer service agents can explain logistics delays and rec-
ommend suitable alternatives, then enhance consumer trust. Responsiveness to delivery
discrepancies highlights the ability to promptly resolve issues such as damaged, delayed,
or incorrect shipments. Flexibility reflects the retailer’s capacity to accommodate con-
sumers’ diverse needs, by providing different options for engaging with staff, such as
changing delivery times or offering customized delivery services, including evening or
holiday delivery [41-44]. Leading logistics service providers have established efficient and
transparent claims and compensation mechanisms to minimize consumer dissatisfaction.
Thus, high-touch orientation plays a crucial role in shaping consumer satisfaction. Please
see Table 1 for the classification of these service quality attributes.

Table 1. Classification of omni-channel retailing logistics service quality attributes.

High-Tech or

High-Touch Source

Service Attribute Definition

Timeliness Order arrives at the CI.Jstomer S High-tech [45]
location as promised.

Physical facilities and equipment

Physical facilities are well equipped. High-tech [39]
Ease of return Omni-channel retailing logistics Hich-tech [46]
allow the ease of product return. &
Employees Employees are alvyays courteous High-touch [47]
knowledge and experienced.
Consumers are selective in
Flexibility purchase, payment, shipping, High-touch [48]
and return.

Responsiveness to Order discrepancies can be .

delivery discrepancies handled appropriately. High-touch [49]

2.3. Hypothesis Development

Self-Determination Theory (SDT), proposed by Deci and Ryan [50], posits that the
degree to which an individual’s psychological needs are satisfied influences their intrinsic
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motivation, thereby impacting their behaviour and mental health. In SDT, psychologi-
cal needs arise not only from external factors but also from various sociological factors.
Satisfaction of SDT’s three fundamental psychological needs—autonomy, competence,
and relatedness—leads to greater well-being, improved performance, and psychological
well-being. Autonomy stems from the ability to make decisions at one’s own pace, compe-
tence stems from the ability to effectively navigate the environment, and relatedness stems
from a sense of connection and belonging to others [51]. Consumers prefer high-quality
technology and mechanical means in logistics services because these satisfy their autonomy
needs—allowing personal-paced decision-making and technology control while fostering
social belonging through interpersonal interaction. Thus, high-tech oriented social relation-
ship reconstruction provides a crucial sociological perspective for understanding logistics
service quality.

E-commerce research on omni-channel retailing largely focuses on technology and
digital transformation, distribution network design, inventory and capacity management,
delivery planning, and execution to improve logistics efficiency [5,52]. Retail research and
practice require a distribution network design for direct-to-consumer and store delivery to
adapt and predict demand, ensure availability, meet different delivery times, and reduce
costs for each channel [53]. High-tech orientation systems can respond flexibly to changes
in market demand [52], and automated equipment and systems can accelerate inventory
management and order processing [54]. Moreover, real-time package tracking informa-
tion allows consumers to track the order status at any time [55]. Efficient technology and
automated processes can reduce logistics costs, which translate into price benefits for con-
sumers [54]. Efficient, accurate, and seamless logistics experience is one of the expectations
of modern consumers [56]. However, whether high-quality technology and mechanical
means directly affect consumer satisfaction remains unclear.

H1. The high-tech orientation service aspects of logistics (timeliness, physical facilities, and ease of
return) positively influence satisfaction.

Social Presence Theory, proposed by short [57], posits that the characteristics of com-
munication media can influence users’ perceived level of social presence, thereby impacting
their communication behaviour and the quality of interaction. In social presence theory,
the psychological experience of virtual and real-world communication is influenced by
the participants’ degree of physical presence. Three fundamental influencing factors—
immediacy, multiple cues, and personalization—can enhance the subjective experience
of interaction. Immediacy stems from the real-time nature of information transmission,
multiple cues from multisensory information such as vision and hearing, and personal-
ization stems from the ability to convey personal emotions and attitudes [58]. Consumers
prefer authentic, intimate, and immediate interpersonal interactions in logistics services
because this satisfies their immediacy needs—enabling direct and rapid problem-solving,
enhancing communication through multi-sensory experiences, and perceiving emotional
care and service attitudes through human interaction. Thus, high-touch oriented social
relationship reconstruction provides a crucial sociological perspective for understanding
logistics service quality.

Although technology and mechanized operations can significantly improve logistics
efficiency in omni-channel retailing, human interaction still plays a key role in consumers’
perceptions of service quality [59]. Understanding consumer behaviour within the omni-
channel retailing context is a popular research agenda, emphasizing consumers” motiva-
tions, attitudes, and behaviours towards omni-channel retailing [60]. Individuals tend to
form impressions more easily through human interaction; therefore, positive employee
interaction can enhance consumers’ identification with logistics services [61]. Consumer
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satisfaction can be affected by the following factors: the consumer service response speed,
problem-solving skills, and attitude [62]; the attitude and professionalism of the delivery
personnel in the last mile of delivery [63] the service quality and expertise of store em-
ployees when picking up goods from stores; and contact with employees who specialize
in handling returns or exchanges. However, the analysis of consumer behaviour in the
logistics segment remains focused on general LSQ [28,30]. Therefore, another research gap
concerns the impact of different interpersonal interaction service qualities on consumers.

H2. The high-touch orientation service aspects of logistics (employees” knowledge, flexibility, and
responsiveness to delivery discrepancies) positively influence satisfaction.

As illustrated in Figure 1, this study conceptualized high-tech and high-touch orienta-
tions as two higher-order constructs that jointly shape omni-channel LSQ. Building on this
conceptual framework, the following section develops the research hypotheses to empiri-
cally test the effects of high-tech and high-touch orientations on consumer satisfaction in
omni-channel retailing.

High tech
service
orientation

Physical
facilities

E-consumer
satisfaction

Employees’
knowledge

H2

High touch
service
orientation

Responsivene
ss to delivery
discrepancies

Figure 1. Conceptual framework.

3. Methodology

Consumers’ satisfaction with e-commerce directly depends on logistics services. Inves-
tigating logistics satisfaction is an important means of evaluating consumers’ perceptions
of LSQ [16]. In previous studies, logistics satisfaction has mostly been measured through
questionnaire surveys, and the number of samples that fully considered the complexity of
the model was collected to obtain the satisfaction data. To assess the validity and reliability
of the questionnaire structure, an exploratory factor analysis was conducted, and Cron-
bach’s alpha coefficients were calculated [64]. Different models can effectively evaluate the
role of different logistics service dimensions in enhancing consumers’ satisfaction and can
provide empirical evidence for improving these services.
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The PROCESS model was used to test whether the impact of delivery options (in-
dependent variable) on reuse intention (dependent variable) was mediated by consumer
satisfaction (mediating variable) [41]. Partial least squares structural equation modelling
(SEM) was used to verify the impact of different dimensions of logistics procedure service
quality on product satisfaction [65]. This research methodology was transferred to the post-
epidemic context and focused on the impact of e-commerce platform quality on consumer
satisfaction and repurchase intention [66]. Savastano et al. [67] used demographic variables
as moderating variables in the SEM. In a specific container shipping sector, service quality
improved consumer satisfaction by enhancing relationship quality [68]. The advantage
of SEM is that it can handle complex relationships between variables, providing a more
accurate representation of the effect of LSQ on e-consumer satisfaction. [30]. Although
existing research has used SEM to reach certain conclusions, further explorations of other
potential variables and their applicability to various logistics links in different market
environments are required.

3.1. Questionnaire Design

This study used a structured questionnaire comprising two main sections to collect
data. The first section measured consumers’ perceptions of the six key dimensions of
omni-channel retailing LSQ as well as consumers’ overall satisfaction. The second section
gathered demographic information from the respondents, including their age, gender,
education level, and frequency of omni-channel retailing usage.

The measurement items for the service quality dimensions were adapted from es-
tablished scales in the literature, primarily based on the SERVQUAL framework, with
appropriate modifications to reflect the characteristics of omni-channel logistics services.
Specifically, six first-order constructs were included: timeliness, physical facilities, ease
of return, employees’ knowledge, flexibility, and responsiveness to delivery discrepan-
cies. Satisfaction was introduced as the dependent variable to assess consumers” overall
evaluation of the service.

All items were rated on a 7-point Likert scale, ranging from 1 (strongly disagree)
to 7 (strongly agree), to ensure accurate quantification of perceptions. Table 2 lists the
constructs, measurement items, and the corresponding literature sources. To ensure that
the respondents fully understood the content, an introduction to omni-channel retailing
and its logistics services was provided at the beginning of the questionnaire.

Table 2. Constructs and measurement items.

Construct ID Measurement Item Source
The order is delivered within the promised
TIM1 .
time frame.
Timeliness (TIM) TIM2 I received my order as scheduled. [45]

The delivery lead time is acceptable

TIM3 .
and appropriate.

The logistics centre is equipped with
PHY1 advanced facilities (e.g., warehouses,
pick-up systems, and shelves).

Physical facilities The vehidl L for el - 9]
(PHY) PHY?2 e vehicles used for delivery are kep

clean and orderly.

The logistics technologies (e.g., RFID and

PHY3 drone) are available in the system.
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Table 2. Cont.

Construct ID Measurement Item Source

There are convenient and flexible options
for returning products.

Ease of return (EAS)  EAS2  Returned items can be collected efficiently. [46]

EAS1

The process of returning products is fast

EAS3 and smooth.

The know-how and experience of store

EMP 1
employees are adequate.

Employees’

knowledge (EMP) ~ EMP2 The employees are capable of resolving [47]

any issue that arises.

The employees show genuine involvement

EMP3 in helping consumers solve problems.

When unexpected issues occur during
FLE1  shopping, the retailer is flexible enough to
address them.

Flexibility (FLE) The omni-channel retailer effectively [48]
FLE2 adapts to changes during my
shopping experience.

The retailer’s products can be adjusted to

FLE3 . .
meet my changing requirements.
Non-conforming products can be returned
RES1 . o
without difficulty.
Responsiveness to - X
delivery RES2 Problems related to thvery- quality are [49]
discrepancies (RES) resolved satisfactorily.
RES3 Delivery mistakes are promptly corrected
by the delivery staff.
Overall, I feel very satisfied with the
SAT1 . s .
omni-channel retailing service.
Satisfaction (SAT) SAT? The omni-channel retailer comes very close [31]

to giving me “perfect’ service.

The omni-channel retailer sets itself apart
SAT3 . . X
from others because of its superior service.

3.2. Data Collection and Sample Profile

Before the main survey, a pilot test was conducted online through the Credamo, a
professional research platform, with 50 respondents to assess the clarity and relevance
of the questionnaire items. Based on this feedback, minor revisions were made to im-
prove the reliability and validity. The formal survey was conducted online through the
same professional data collection platform using a random sampling approach to enhance
representativeness.

Participation was restricted to respondents residing in Shanghai, China, who were
reached via a QR code and online survey links. To ensure the relevance of the sample,
the respondents were required to answer two screening questions before proceeding:
(1) whether they were long-term residents of Shanghai and (2) whether they had previous
experience with omni-channel retailing shopping. Only those who answered ‘yes’ to both
questions were permitted to complete the entire questionnaire. An attention check was
embedded to identify careless or inattentive responses, and questionnaires failing this
check were excluded from the dataset.
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To ensure data quality, additional filters were applied to remove “speeders” (re-
spondents who completed the survey in less than one-third of the median time) and
“straight-liners” (respondents giving identical answers across items). These data collection
and validation procedures follow the best-practice guidelines proposed by Schoenherr
et al. [69], which emphasize the importance of rigorous respondent screening and attention
checks when using professional online research panels to ensure empirical reliability. As
Credamo’s automated system manages invitation distribution and completion tracking, it
is not feasible to calculate a conventional response rate based on invitations versus com-
pletions. Thus, this study reports the effective valid response rate after quality screening,
ensuring methodological transparency and data integrity. In total, 750 questionnaires
were distributed, and 455 valid responses were retained for analysis, yielding an effective
response rate of 60.6%. The average completion time was approximately eight minutes.

To assess potential non-response bias, early and late respondents were compared
across key demographic variables and the dependent variable (consumer satisfaction). The
results indicated no significant differences in age (p = 0.42), education level (p = 0.37), or
monthly income (p = 0.45) between the two groups, suggesting that non-response bias
was minimal.

A post hoc statistical power analysis was conducted using G*Power 3.1 to assess the
adequacy of the sample size. Based on a total of 455 respondents, an alpha level of 0.05, and
an observed medium-to-large effect size (f> = 0.30), the achieved statistical power exceeded
0.95. This indicates that the sample size was sufficient for detecting structural relationships
within the hierarchical SEM model. Hence, the current sample provides adequate statistical
precision and supports the robustness of the reported findings.

Table 3 presents the demographic profiles of the respondents. The sample comprised
64.4% female and 35.6% male participants. Most participants were aged between 19 and
30 years (60.7%), followed by those aged between 31 and 40 years (28.4%), indicating a
largely younger population. Regarding education, more than 83% of the respondents had a
bachelor’s degree or higher. Furthermore, over half of the respondents (50.1%) reported
using omni-channel retailing services more than 48 times in the past year, demonstrating
extensive shopping experience.

Table 3. Sample profile.

Characteristics Items F(I:rcluzélsc)y Perc(ﬁ/zl )tage

Gender Male 162 35.6
Female 293 64.4
Age (years) <18 3 0.7
19-30 276 60.7
31-40 129 28.4
41-50 37 8.1
51-60 8 1.8
>60 2 0.4
Education High school or below 6 1.3
Associate’s degree 21 4.6
Bachelor’s degree 283 62.2
Master’s degree or above 95 20.9
1-6 29 6.4
7-12 45 9.9

fr ncy of
omIr{is—ihaeI?rllleel rce}t]a(i)hng 12-24 %9 130
24-48 94 20.7

>48 228 50.1
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These sample characteristics were consistent with the research context. As omni-
channel retailing relies heavily on digital technologies, younger and better-educated con-
sumers are more likely to adopt such services. Thus, their dominance in the sample
enhanced the explanatory power and applicability of the research findings, particularly for
understanding consumer perceptions of LSQ in a digitalized environment.

4. Results and Discussion
4.1. Exploratory Factor Analysis

To verify the dimensional structure of the measurement model and assess the suitabil-
ity of the data for factor analysis, an Exploratory Factor Analysis (EFA) was first conducted
(see Appendix A for details). The results of Kaiser-Meyer-Olkin (KMO) value was 0.927,
suggesting a high degree of sampling adequacy and confirming that the dataset was
appropriate for factor analysis.

EFA was performed using principal component analysis as the extraction method,
followed by Varimax orthogonal rotation to maintain the independence of factors while
maximizing interpretability. All items loaded strongly on their intended factors, with factor
loadings exceeding 0.60 and no significant cross-loadings, confirming the discriminant
validity of the measurement structure.

4.2. Confirmatory Factor Analysis
4.2.1. Phase 1: Confirmatory Factor Analysis of the First-Order Factors

To validate the measurement model of the proposed first-order factors of service
quality, a confirmatory factor analysis was conducted. The results demonstrated a good
model fit (x?/df =2.40, CFI = 0.96, TLI = 0.95, RMSEA = 0.06, SRMR = 0.04), indicating that
the measurement model was acceptable.

All standardized factor loadings (A) for the first-order constructs were above the rec-
ommended threshold of 0.70, confirming strong item reliability. The Cronbach’s alpha
coefficients for all constructs ranged from 0.815 to 0.877, suggesting high internal consistency.
The composite reliability values exceeded 0.80 for all constructs, and the average variance
extracted (AVE) values were greater than 0.50, demonstrating good convergent validity.

Specifically, the six first-order constructs—timeliness, physical facilities, ease of return,
employees’ knowledge, flexibility, and responsiveness to delivery discrepancies were
successfully validated and provided the basis for constructing the higher-order dimensions
of high-tech and high-touch orientation service quality attributes in the next phase. The
detailed results of the confirmatory factor analysis are presented in Table 4.

Table 4. Confirmatory factor analysis results of the first-order factors.

Cronbach’s Composite Average Variance
Construct Ttem A Alpha Relialiaility E;:;tracted

Timeliness TIM1 0.767 0.815 0.816 0.597
TIM2 0.798
TIM3  0.753

PHY1 0.744 0.816 0.819 0.602
Physical facilities PHY2 0.826
PHY3 0.756

Ease of return EAS1 0.765 0.835 0.838 0.634
EAS2 0.849
EAS3 0.772

EMP1  0.841 0.877 0.877 0.704

Employees’ knowledge = EMP2  0.825
EMP3  0.851
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Table 4. Cont.

Cronbach’s Composite Average Variance
Construct Item A Alpha Relial:)ility Exgtracted

Flexibility FLE1 0.750 0.831 0.836 0.630
FLE2 0.832
FLE3 0.797

Responsiveness to RES1 0.812 0.837 0.839 0.634
delivery discrepancies RES2 0813
RES3 0.763

Note: Model fit indices: x2/df = 2.40, CFI = 0.96, TLI = 0.95, RMSEA = 0.06, SRMR = 0.04.

4.2.2. Phase 2: Confirmatory Factor Analysis of the Second-Order Structural Model

In the second phase, a confirmatory factor analysis was conducted on the structural
model by incorporating the second-order constructs. The model fit indices remained
acceptable ()(2 /df =259, CFI = 0.95, TLI = 0.94, RMSEA = 0.06, SRMR = 0.05), further
supporting the validity of the model. The detailed results are presented in Table 5.

Table 5. Confirmatory factor analysis results for the second-order structural model constructs.

Construct  Items A Composite Reliability = Average Variance Extracted
High-tech  TIM  0.655 0.808 0.586
PHY 0771
EAS  0.857
High-touch EMP  0.727 0.854 0.663
FLE  0.852
RES  0.857
Satisfaction =~ SAT1  0.735 0.801 0.574
SAT2  0.794
SAT3  0.742

Note: Model fit indices: x2/df = 2.59, CFI = 0.95, TLI = 0.94, RMSEA = 0.06 (90% CI = 0.05-0.07), SRMR = 0.05.

The second-order construct of high-tech orientation was reflected in three dimensions:
timeliness, physical facilities, and ease of return. Conversely, high-touch orientation
comprised employees” knowledge, flexibility, and responsiveness to delivery discrepancies.

The composite reliability (CR) values for all constructs exceeded the recommended
threshold of 0.70, confirming the reliability of the measurement items. The standardized
factor loadings were all greater than 0.70, and the average variance extracted (AVE) values
exceeded the 0.50 benchmark, demonstrating satisfactory convergent validity. Specifically,
the CR and AVE values were 0.808 and 0.586 for high-tech orientation, 0.854 and 0.663
for high-touch orientation, and 0.801 and 0.574 for satisfaction. These results collectively
confirm that the measurement model exhibits adequate reliability and convergent validity.

We also acknowledge that, given our relatively large sample size (N = 455), the chi-
square statistic tends to be sensitive to trivial model misspecifications and therefore should
not be interpreted as a sole indicator of fit. In line with best practices, we now emphasize
multiple goodness-of-fit indices, including CFI, TLI, and SRMR, to provide a triangulated
evaluation of model adequacy. The reported values (CFI = 0.95, TLI = 0.94, SRMR = 0.05)
all meet the recommended thresholds.

We performed a comprehensive model comparison including four alternative measure-
ment structures: (1) three high-Tech related first-order factors, (2) three high-Touch related
first-order factors, (3) six correlated first-order factors, and (4) the proposed second-order
model. Model 4 achieved the best fit (x2/ df =2.59, CFI = 0.95, TLI = 0.94, RMSEA = 0.06,
SRMR = 0.05) and the lowest AIC and BIC values among the competing models (see
Appendix B for details).
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Therefore, the comparison among the four tested models indicates that our proposed
model offers the best fit to the data. It demonstrates the most favourable combination of
fit indices, with the lowest x2/ df, RMSEA, SRMR, AIC, and BIC values, and the highest
CFI and TLI. Taken together, these results suggest that the proposed model provides an
optimal balance between goodness of fit and model parsimony, confirming its suitability as
the most appropriate representation of the underlying relationships in this study.

Furthermore, Harman’s single-factor test was performed to statistically examine the
extent of CMV. All observed items were entered into an unrotated exploratory factor analy-
sis to determine whether a single factor would account for the majority of the covariance
among the measures. The analysis showed that the first factor explained 36.13% of the
total variance, which is below the recommended 50% threshold. This result suggests that
common method bias is unlikely to have a substantial effect on the study’s findings.

In addition, to assess potential multicollinearity among the constructs, Variance In-
flation Factor (VIF) were calculated. All VIF values were below 3.0, suggesting that multi-
collinearity was not a concern and that the constructs were sufficiently independent for
further analysis.

As shown in Table 6, the AVE values for high-tech (0.586), high-touch (0.663), and Sat-
isfaction (0.574) are all greater than their corresponding squared correlations. This indicates
that each construct is empirically distinct, and that discriminant validity is fully supported.

Table 6. AVE values, correlations, and squared correlations of the constructs.

High-Tech High-Touch Satisfaction
High-tech 0.586 @ 0.293 € 0.329
High-touch 0.541b 0.663 0.364
Satisfaction 0.574 0.603 0.574

Note: * AVE values are along the main diagonal. ® Correlations between constructs are below the main diagonal;
¢ Squared correlations between constructs are above the main diagonal.

To further verify discriminant validity, the Heterotrait-Monotrait (HTMT) ratios were
examined. The square roots of the AVE values for all constructs were greater than their
inter-construct correlations. In addition, all HTMT ratios ranged between 0.692 and 0.781,
remaining below the 0.85 threshold [70]. Please see Appendix C for details.

Appendix D presents the correlation matrix of all latent constructs. The correlations
among constructs ranged from 0.541 to 0.603, all below the 0.80 benchmark. The diagonal
elements represent the square roots of the AVE (0.765, 0.814, and 0.758), each greater than
the off-diagonal correlations.

4.3. Structural Model and Hypothesis Testing

The SEM was used to examine the hypothesized relationships among the constructs.
The results are shown in Table 7. H1, which proposed a positive relationship between
high-tech orientation service quality and consumer satisfaction, was supported. The
path coefficient was statistically significant and strong (8 = 0.879, p < 0.001). H2, which
posited a positive relationship between high-touch orientation service quality and consumer
satisfaction, was also supported (5 = 0.808, p < 0.001).

Table 7. Results of hypothesis testing.

Hypothesis Path Coefficient p-Value Results
H1 High-tech to SAT 0.879 <0.001 Supported
H2 High-touch to SAT 0.808 <0.001 Supported

Note: Model fit indices: Xz/df =2.70, CFI1 =0.95, TLI = 0.94, RMSEA = 0.06, SRMR = 0.04.
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To further test the robustness of the structural model, age, education, and use frequency
of omni-channel retailing were included as control variables. The extended model exhibited
an acceptable fit (x2 /df =2.59, CFI = 0.93, TLI = 0.92, RMSEA = 0.06, SRMR = 0.05). The
results indicate that age (8 = 0.009, p = 0.83) and education (8 = 0.014, p = 0.73) had no
significant effects on satisfaction, whereas use frequency of omni-channel retailing had a
significant positive effect (8 = 0.109, p < 0.01). Importantly, the inclusion of these control
variables did not change the direction or significance of the main hypothesized paths.
High-tech orientation (8 = 0.866, p < 0.001) and high-touch orientation (8 = 0.816, p < 0.001)
remained strong and significant predictors of consumer satisfaction, confirming the stability
and robustness of the proposed model.

The standardized path coefficients, together with standard errors, t-values, and 95%
confidence intervals are reported in Table 8. All paths were statistically significant at
p <0.001, confirming the robustness of the measurement model.

Table 8. Standardized Path Coefficients, Standard Errors, t-values, and 95% Confidence Intervals.

Standardized t-Value 95% CI  95% CI
Path Estimate S.E. (C.R) Lower  Upper p-Value
sat <~ high-tech 0.879 0044 885 0793 0968  p<0.001
orientation
sat < high-touch 0.808 0036 9537 0739 0877  p<0.001
orientation

To examine whether these two orientations differ significantly in their influence on
satisfaction, an equality-constraint chi-square difference test (Ax?) was conducted. The
unconstrained model produced X% = 486.987 (df = 174), whereas the constrained model
(Bhigh-tech = Bhigh-touch) yielded x? = 467.228 (df = 173). The chi-square difference was
Ax?* =19.759 (p < 0.001). This result demonstrates that the impact of high-tech orientation
on consumer satisfaction is significantly stronger than that of high-touch orientation, sug-
gesting that high-tech orientation in logistics quality plays a more dominant role in shaping
consumer satisfaction in the omni-channel context. The detailed results are presented in
Table 9.

Table 9. Chi-square Difference Test Results for Path Comparison.

Model Specification X2 daf Ax®>  p-Value Interpretation

Unconstrained model 486.987 174 Baseline model
Constrained model (Bhigh-tech = Bhigh-touch)  467.228 173 19.759  p <0.001 significant difference

4.4. Discussion

A noteworthy finding of this study is that both high-tech and high-touch orientations
in logistics service quality play a significant role in improving consumer satisfaction, but the
effect of high-tech orientation is statistically stronger. In this digital environment, consumers
increasingly depend on advanced logistics technologies for real-time tracking, accurate
delivery, and seamless coordination across multiple channels [71]. The relatively weaker
effect of high-touch orientation indicates that human interaction remains an essential
complementary factor. Consumers still expect logistics services to convey empathy, trust,
and personalized care beyond functional efficiency. This finding expands the concept of
empathy in the SERVQUAL framework by emphasizing its relevance in omni-channel
logistics [72]. Ensuring emotional care for consumers can be achieved by training employees
in communication skills, emergency response, and personalized service capabilities, which
may have novel implications for practical applications.



J. Theor. Appl. Electron. Commer. Res. 2025, 20, 299 15 of 21

The stronger effect of a high-tech orientation may be partly due to the demographic
characteristics of the sample, sample is primarily composed of young, digitally literate con-
sumers. According to digital native theory, the younger generation is digital native, having
been exposed to and using digital technology from an early age [73]. Younger generation
may be more reliant on technological solutions such as real-time tracking, automated ware-
housing, and streamlined returns. This group values efficiency, transparency, and control,
which may explain why high-tech orientation exerts a greater influence on satisfaction.

The significant contribution of a high-touch orientation means that technology alone
cannot fully maximize consumer satisfaction. Due to the significant increase in disposable
income among young people in Shanghai, China, driven by economic development [74].
This allows them to make more choices in their consumption, enjoy personalized products
and services, and be willing to pay a premium for quality, service, and experience. This
research result highlights that the impact of different age groups on satisfaction with
logistics services in human—-computer interaction or human-human interaction in omni-
channel retailing deserves further attention from researchers.

5. Conclusions
5.1. Theoretical Contributions

This study provides theoretical contributions in the following areas. First, this study
improves the SERVQUAL model [35] to make it applicable to omni-channel retail scenarios,
thereby promoting the development of logistics service quality theory. The traditional
SERVQUAL framework includes five evaluation dimensions: tangibility, reliability, respon-
siveness, assurance, and empathy [30]. Based on the relevant literature on omni-channel
logistics [33-36], this study divides these five dimensions into the technical attributes and
interpersonal interaction characteristics of logistics services [36], and adds a flexibility
dimension to measure the ability of retailers to meet differentiated consumer needs through
diversified distribution and return solutions. This expansion enables the model to more
completely cover various logistics links such as purchase, exchange, and return. By integrat-
ing these elements, this study enhances the explanatory power of the SERVQUAL model
in the omni-channel scenario, making the analysis of the impact of consumer satisfaction
more systematic than the scattered attribute factors usually examined.

Secondly, the study proposes an innovative, integrated research methodology, combin-
ing the SERVQUAL framework, self-determination theory, and social presence theory. This
validates the applicability of self-determination theory and social presence theory to the
logistics industry, applying a sociological perspective to LSQ to explain how logistics con-
sumers maintain and build social relationships through their consumption practices, and
further explores consumer logistics needs within the omnichannel retail environment. Re-
search on satisfaction with different dimensions of logistics service quality in omnichannel
retail is limited. Drawing on insights from the SERVQUAL framework, self-determination
theory, and social presence theory, this study reveals that both high-tech and high-touch
aspects of logistics service quality play a significant role in enhancing consumer satisfaction.

Lastly, this study enriches theoretical understanding of the relationship between ser-
vice quality and satisfaction in omni-channel retailing. Previous studies on the specific
context of omni-channel retailing logistics have primarily focused on identifying the impact
of omni-channel retailing logistics service attributes on consumer satisfaction [30,75,76].
This paper utilizes high-tech and high-touch approaches to summarize complex intervar-
ied relationships, thus more accurately revealing how logistics service quality influences
consumer satisfaction through both human-computer interaction and human-person inter-
action. Ultimately, the effect of high-tech approaches is slightly stronger, expanding existing
knowledge. This study confirms the shift in consumer expectations, with logistics services
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transcending traditional social habits and demands, closing the loop on consumer indepen-
dence and personal space. This outcome can also be explained by self-determination theory.
When consumers prefer self-service or interaction with the system rather than relying on
manual services, they hope to make independent decisions and proceed at their own pace
without interference from others, which enhances the intrinsic motivation and self-efficacy
of the decision-making process [77].

5.2. Managerial Implications

A high-tech service orientation enables technological and digital transformation in
logistics. Through the integration of front-end consumer touchpoints based on human-
computer interaction, consumers are empowered to communicate with service robots,
place orders, check delivery status, and manage pick-up or return processes independently,
which can enhance their sense of self-control. In practice, retailers can also redesign distri-
bution networks to deliver directly to consumers and stores, ensuring product availability,
accommodating diverse delivery times, and facilitating convenient returns [63]. High-tech
systems further allow for flexible responses to shifting consumer demands, which can
accelerate inventory management and order processing. The application of technologies
such as RFID, drones, and automated sorting enhances physical facilities, timeliness, and
ease of return, then the overall efficiency and reliability of logistics services can be im-
proved [24]. In turn, efficient, accurate, and seamless service experiences significantly
raise consumer satisfaction, aligning with modern consumers’ expectations [21]. At the
same time, according to self-determination theory, human—computer interaction meets the
psychological needs of autonomy, competence, and relatedness. LSQ needs to consider con-
sumers’ demand for making decisions at their own pace, mastering the use of technology,
and experiencing a sense of belonging from human-computer interaction.

In contrast, a high-touch service orientation emphasizes interpersonal interactions
and personalized experiences. Given that consumers often form stronger impressions
through direct interactions, attributes such as staff expertise, flexibility, and responsiveness
to delivery discrepancies play a vital role in strengthening consumer identification with
logistics services. Emotional connections and trust can be fostered by training employees
in communication, emergency handling and personalized problem-solving. Similarly, the
professionalism of delivery personnel must be improved and the expertise of in-store staff
during pickup or returns must be enhanced, as this contributes to consumer satisfaction [14].
According to social presence theory, these interpersonal interactions can meet consumers’
needs for immediacy, multiple cues, and personalization. High-touch LSQ service needs to
allow direct and rapid problem resolution, use multiple senses, and experience emotions
and attitudes through interpersonal interactions, which help to alleviate loneliness and
create a sense of care and appreciation among consumers [78].

Finally, retailers should rationally balance technological and human resources based
on the characteristics of their target consumers. Consumer preferences, expectations and
interaction habits can be understood through follow-up surveys, focus groups and analysis
of historical transaction data. Monitoring consumer feedback on social media further
enables the identification of emerging service needs and interaction trends. Retailers can
then segment consumers into distinct groups, track online comments and suggestions,
and extract interaction preferences using data analytics. Retailers can refine both human-—
computer and interpersonal interactions by establishing dedicated online platforms and
encouraging consumers to share feedback. Purposefully training employees alongside
the integration of advanced technologies ensures that logistics services remain adaptive,
personalized, and consumer-centred.
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5.3. Limitations and Directions for Future Research

With regard to limitations and future improvements, first, the sample was limited to
respondents from Shanghai, and the age distribution was concentrated between 19 and 40
years. Although this pattern aligns with the demographic structure of active omni-channel
users in urban China, it may restrict the generalizability of the results. Future studies could
include more diverse samples across regions, socioeconomic groups, and age cohorts to
further test the robustness and external validity of the high-tech and high-touch frameworks
in different cultural and market contexts. Second, this study used cross-sectional data and
cannot capture the long-term impact of changes in service quality on consumer satisfaction.
Future research could use longitudinal data to explore the long-term impact of the two
types of service quality on consumer loyalty and repurchase behaviour.

With regard to future research directions, first, self-determination theory and social
presence theory exhibit significant differences across cultures and contexts. Cultural trans-
mission methods, the influence of power distance, and differences in interaction styles all
influence the theoretical performance. Therefore, these two theories can be applied across
diverse cultural contexts to explain how logistics consumers maintain and build social
relationships through their consumption practices. Secondly, the importance of human-—
machine interaction and interpersonal interaction in logistics services can be explored in
more niche areas, such as cold chain logistics and food delivery logistics. Furthermore,
because both technology and human labour require costs, the mediating role of technology
usage and interpersonal interaction costs in the relationship between customer satisfaction
and the optimal balance of human-machine collaboration can be further explored. Finally,
the concept of high-tech or high-touch driving customer satisfaction can be redefined from
the perspective of humanoid service robots.
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Appendix A

Items TIM PHY

EAS

EMP FLE

RES

TIM1 0.80

TIM2 0.85

TIM3 0.76

PHY1 0.72
PHY2 0.75
PHY3 0.83
EAS1

EAS2

EAS3

EMP1

EMP2

EMP3

FLE1

FLE2

FLE3

RES1

RES2

RES3

0.73
0.78
0.70

0.71
0.85
0.79

0.74
0.81
0.76

0.73
0.75
0.72

Exploratory factor analysis results.

Appendix B

Model

Description x2df  CFI

TLI

RMSEA

SRMR

AIC

BIC

Model 1

Model 2
Model 3
Model 4

Three high-tech related factors
(TIM, PHY, EAS)
Three high-touch related factors
(EMP, FLE, RES)
Six correlated first-order factors 270  0.93
Two-factor hierarchical model
(high-tech and high-touch) 259 095

4.72 0.88

4.46 0.89

0.85

0.86
091
0.94

0.082

0.079
0.060
0.058

0.071

0.067
0.056
0.050

24,015

23,920
23,685
23,570

24,300

24,250
24,020
23,880

Comprehensive model comparison.

Appendix C

Construct High-Tech

High-Touch

Satisfaction

High-tech 1.000
High-touch 0.781
Satisfaction 0.692

0.781
1.000
0.734

0.692
0.734
1.000

HTMT Ratios for Discriminant Validity.

Appendix D

Construct High-Tech

High-Touch

Satisfaction

VAVE

High-tech 0.765
High-touch 0.541
Satisfaction 0.574

0.814
0.603

0.758

0.765
0.814
0.758

Correlation Matrix with \/AVE.
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