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Abstract

This study examines the determinants of green employee service behavior (GESB) in mar-
itime logistics by integrating the Theory of Planned Behavior and Social Identity Theory.
Using survey data from maritime logistics employees and structural equation modeling, the
findings show that environmental knowledge, green organizational climate, green organi-
zational identity, green organizational support, perceived customer green expectations, and
perceived behavioral control all significantly influence GESB. Perceived behavioral control
emerges as the strongest predictor, followed by green organizational climate and green
organizational support, underscoring the importance of employees’ perceived capability
and enabling organizational conditions. Furthermore, green organizational identity and
perceived customer green expectations partially mediate the effects of organizational factors
on GESB. By conceptualizing GESB as a customer-facing form of employee green behavior
embedded in logistics service delivery, this study extends existing green behavior research
beyond internal workplace environmental actions and offers theoretical and managerial
insights for advancing sustainability in maritime logistics.

Keywords: green employee service behavior; logistics industry; theory of planned
behavior; social identity theory; organizational support and climate; sustainability in
emerging economies

1. Introduction

The accelerating climate crisis has positioned sustainability as a strategic imperative
across industries, with the logistics sector facing mounting scrutiny due to its significant en-
vironmental footprint. Responsible for nearly 10-12% of global greenhouse gas emissions,
logistics firms are under intense pressure from regulators and clients to transition toward
low-carbon operations [1,2]. While technological advancements such as fleet electrification
or route optimization are increasingly implemented, the behavioral dimension of sustain-
ability remains underexplored. Employees, particularly those at the service interface, play
a decisive role in translating organizational commitments into tangible customer-facing
practices that influence both environmental outcomes and stakeholder perceptions [3].

A critical yet underexamined construct in this context is green employee service be-
havior (GESB), defined as voluntary, proactive service behaviors by logistics employees
aimed at supporting environmental goals. These actions may include recommending
carbon-neutral shipping, promoting sustainable packaging, or digitizing documentation [4].
Unlike general employee green behavior (EGB), which focuses primarily on internal work-
place actions, GESB emphasizes customer-oriented service interactions where employees
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act as sustainability ambassadors, shaping customer choices and green value delivery [5,6].
This is especially salient in emerging economies such as Vietnam, where logistics is both
a growth engine and highly vulnerable to climate risks. Despite national commitments
under the green growth strategy and trade agreements such as the EVFTA, most Viet-
namese logistics SMEs lack structured mechanisms for cultivating employee-level green
service behavior.

Existing literature has substantially advanced our understanding of EGB and green
organizational citizenship behavior (GOCB), highlighting the roles of organizational climate,
HR practices, and leadership. However, the majority of studies remain inward-looking,
neglecting externally directed service behaviors that are central to industries like logistics,
hospitality, and transportation [7-9]. Furthermore, most research relies on single-theory
frameworks, limiting explanatory power in capturing both the rational-intentional and
identity-based mechanisms underlying employee green service conduct.

To address these gaps, this study employs an integrative framework combining the
theory of planned behavior (TPB) [10] and social identity theory [11]. TPB is applied to cap-
ture attitudinal, normative, and control-related determinants of GESB, while social identity
theory (SIT) highlights how employees’ identification with environmentally responsible
organizations reinforces value alignment and behavioral consistency. This dual-theory
approach provides a nuanced understanding of how both individual cognition and organi-
zational identity dynamics shape green service behavior. The model is empirically tested
using survey data from frontline employees in Vietnamese logistics firms and analyzed
through structural equation modeling (SEM).

This study makes three key contributions. First, it conceptualizes GESB as a distinct,
customer-oriented construct, filling a theoretical blind spot in the green behavior literature.
Second, by integrating TPB and SIT, it offers a novel theoretical lens that explains not
only individual behavioral intentions but also the identity-driven mechanisms of green
service enactment. Third, it provides empirical insights from Vietnam’s logistics sector, an
underrepresented but strategically critical context, thereby extending the generalizability
of GESB research beyond Western settings. For practice, the findings inform managers on
how to foster organizational identification and strengthen behavioral control to mobilize
frontline employees as agents of sustainability. Unlike previous studies that examine
employee green behavior as internal workplace environmental conduct or sustainable
logistics as an organizational-level practice, this study focuses on Green Employee Service
Behaviour (GESB), a service-oriented form of environmental behavior embedded in logistics
service delivery. By examining how employees translate sustainability commitments into
customer-facing and operational service activities, the study provides a behavioral link
between sustainability management and logistics service performance.

2. Literature Review
2.1. Green Employee Behavior and Its Evolution in Organizational Research

Employee environmental behavior has become a central theme in organizational
research, reflecting the global imperatives of sustainable development and corporate
environmental accountability. Organizations are under increasing pressure to integrate
sustainability into their operations, and scholars have identified employee-driven green
behavior as a vital determinant of environmental performance, stakeholder trust, and
long-term competitiveness [12,13]. The foundational concept—Employee Green Behavior
(EGB)—is generally defined as any workplace action that supports environmental sus-
tainability, such as energy conservation, waste minimization, and recycling [14,15]. These
behaviors are typically routine, internally focused, and tied to employees” immediate
operational environment.
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Closely related is the concept of green organizational citizenship behavior (GOCB),
which refers to voluntary, extra-role environmental actions that are not formally rewarded
but emerge from altruism, value alignment, or organizational identification [6,16]. GOCB ex-
pands upon EGB by emphasizing discretionary behaviors, yet it still remains predominantly
focused on internal organizational contexts. Indeed, much of the extant literature centers
on internal pro-environmental practices such as switching off unused equipment, support-
ing corporate environmental policies, or promoting workplace recycling programs [7,8].
While these behaviors are valuable, they do not fully capture the scope of green conduct,
particularly in service-intensive industries.

This internal orientation has led to a conceptual blind spot in the literature: the
neglect of customer-facing or externally directed green behaviors. In industries such
as logistics, hospitality, retail, and transportation—where frontline employees routinely
interact with clients, partners, and service recipients—environmentally relevant actions
frequently occur at the service interface [5,17]. These behaviors may include recommending
eco-friendly packaging, advocating for carbon-neutral shipping, engaging customers in re-
cycling initiatives, or promoting the adoption of digitalized documentation to reduce paper
consumption [18,19]. Such actions represent a qualitatively distinct form of sustainability,
characterized by employee initiative, customer education, and service innovation.

To address this gap, the present study introduces and conceptualizes green employee
service behavior (GESB) as a distinct form of pro-environmental conduct. GESB is defined
as voluntary, proactive, and customer-oriented environmental actions embedded in the
service delivery process. Unlike EGB and GOCB, which emphasize internal workplace
behaviors, GESB highlights how employees create and deliver green value externally,
thereby shaping not only organizational practices but also influencing customer decisions
and supply chain sustainability [4,20]. In doing so, GESB reflects the evolving role of
employees as both implementers of corporate sustainability and ambassadors who extend
environmental values beyond organizational boundaries into the marketplace.

2.2. Green Employee Service Behavior (GESB)

The conceptualization of green employee service behavior (GESB) builds upon and
extends existing research on employee green behavior (EGB), green organizational citi-
zenship behavior (GOCB), and service-oriented citizenship behavior. Rather than being
an entirely independent construct, GESB is theoretically grounded in three established
streams of research: employee green behavior, green organizational citizenship behavior,
and service-oriented citizenship behavior. Employee green behavior focuses on environ-
mentally responsible actions undertaken by employees in the workplace [12], whereas
GOCB emphasizes discretionary environmental behaviors that go beyond formal job re-
quirements [6]. However, both perspectives primarily address internal organizational
contexts and provide limited insight into how employees translate environmental respon-
sibility into customer-facing service activities. In logistics services, employees frequently
interact with customers, coordinate sustainable logistics solutions, and communicate envi-
ronmental practices. Consequently, a more service-specific construct is needed to capture
how sustainability is enacted through service delivery and stakeholder interactions.

GESB refers specifically to voluntary, proactive, and customer-facing behaviors per-
formed by employees during the delivery of services, with the intent of advancing en-
vironmental goals. These behaviors include, but are not limited to, advising clients on
sustainable packaging, offering carbon-neutral delivery options, and replacing paper-based
transactions with digital alternatives [7,8]. Unlike EGB, which often involves inward-facing
actions such as recycling or reducing office energy use [12,14], GESB operates at the ser-
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vice interface—where employees’ behaviors directly influence external stakeholders and
reinforce an organization’s environmental commitment.

The specific characteristics of GESB in green logistics are grounded in its embedded-
ness in the service supply chain, where employees act as both sustainability implementers
and communicators. Logistics services are inherently complex and involve various in-
teractions between employees, clients, shippers, and supply chain partners. In maritime
logistics, this service interface is even more coordination-intensive because employees
must interact with shipping lines, port operators, freight forwarders, customs brokers,
inland transport providers, and cargo owners under strict vessel schedules, documentation
requirements, and environmental compliance pressures. Green service behavior in this
context is therefore not limited to promoting environmentally friendly customer choices; it
also involves supporting digital documentation, advising customers on lower-emission
shipping options, coordinating cargo movements to reduce delays and idle time, and
facilitating alignment with green port and shipping-related environmental requirements.
Prior research on port-based green behavior and green shipping corridors similarly empha-
sizes that maritime sustainability depends on coordinated action among ports, shipping
actors, logistics providers, and employees, rather than on isolated organizational practices
alone [21,22]. This context highlights the theoretical value of GESB as a distinct service-
oriented sustainability construct. While existing research on employee green behavior and
green organizational citizenship behavior has primarily focused on internal workplace
environmental actions, these perspectives provide limited insight into how employees
translate environmental responsibility into customer-facing service activities and logistics
operations. In logistics enterprises, sustainability objectives are frequently enacted through
employee interactions with customers, transport partners, and operational stakeholders.
Consequently, GESB extends existing green behavior research by capturing the behavioral
mechanisms through which environmental commitments are integrated into service deliv-
ery processes. Within this context, GESB is characterized by three key attributes: external
orientation, service integration, and value co-creation. First, the external orientation distin-
guishes GESB from conventional green behaviors by emphasizing its impact on customer
awareness and behavior. Second, GESB is integrated directly into service workflows—such
as order processing, last-mile delivery, or documentation handling—where environmen-
tally responsible choices are presented as part of the service itself. Third, GESB fosters value
co-creation between employees and clients by enabling shared responsibility for reducing
the environmental footprint of logistics activities [4,23]. This positions frontline employees
not only as agents of organizational sustainability but also as influencers of systemic green
practices across the logistics value chain.

The role of GESB in green logistics is both strategic and operational. At the strategic
level, GESB contributes to an organization’s environmental differentiation and enhances
brand credibility in an increasingly sustainability-conscious market. Service behaviors that
reflect environmental stewardship signal authenticity and reinforce the firm’s green value
proposition to customers and partners [6,11]. More importantly, GESB provides a concep-
tual bridge between sustainability management and logistics service delivery. Whereas
sustainability research has traditionally emphasized environmental policies, technologies,
and organizational systems, logistics service research has largely focused on service quality,
operational performance, and customer satisfaction. By introducing GESB, this study links
these two domains and explains how organizational sustainability initiatives are translated
into observable service behaviors at the employee level. In this sense, GESB represents the
behavioral pathway through which sustainability objectives become embedded in every-
day logistics service encounters. Operationally, GESB bridges the gap between top-down
environmental policies and ground-level service execution. While many logistics firms
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implement green technologies or carbon-reduction policies, these efforts may fall short with-
out corresponding behavioral engagement from employees. GESB enables the translation
of organizational environmental intentions into meaningful customer experiences, thereby
enhancing the effectiveness of green logistics initiatives [16,24]. Moreover, in emerging
economies like Vietnam—where regulatory enforcement may be weaker and sustainability
standards vary widely—employee-level behaviors play a critical role in shaping credible,
bottom-up transitions toward green logistics [7,8].

2.3. Hypothesis Development

The selection of the six antecedents is grounded in two complementary theoretical
perspectives: the Theory of Planned Behaviour (TPB) and Social Identity Theory (SIT).
From the TPB perspective, GESB is viewed as an intentional behavior shaped by employees’
knowledge, perceived ability, and perceived stakeholder expectations [7,8,10]. Accord-
ingly, environmental knowledge reflects employees’ cognitive basis for understanding
green service practices [25]; perceived behavioral control captures their confidence and
perceived capability to perform such behaviors [10]; and perceived customer green expec-
tations represent external normative pressure from customers. Together, these factors influ-
ence employees’ willingness and perceived capacity to engage in sustainability-oriented
service behaviors.

From the SIT perspective, employees are more likely to engage in behaviors that are
consistent with the values and identity of the organizations with which they identify [26].
Accordingly, green organizational identity explains why employees internalize organiza-
tional environmental values and translate them into service behavior [27]. In addition,
green organizational climate and green organizational support provide a shared environ-
mental context that reinforces employees’ identification with organizational sustainabil-
ity goals and encourages the enactment of green service behaviors [24,28]. Employees
who perceive strong environmental values, support, and norms within their organization
are more likely to regard green service activities as part of their organizational role and
professional responsibility.

Thus, the six antecedents collectively represent the cognitive, normative, and identity-
based mechanisms through which Green Employee Service Behaviour is formed in logistics
enterprises (see Figure 1).

Environmental Hi
‘ knowledge
. Green organizational H2
‘ climate
Hq
Green organizational
identity Hs
Hs
Green organizational
support
H7

Perceived customer He
‘ green expectations

Perceived behavioral Hs
‘ control

Figure 1. The research model.
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2.3.1. Environmental Knowledge

Under the theory of planned behavior (TPB), knowledge enhances pro-environmental
action by shaping attitudes and strengthening perceived behavioral control [10]. In mar-
itime logistics, frontline employees make frequent service decisions—such as routing,
documentation (e-BL), or packaging—that directly affect environmental outcomes. Pos-
sessing environmental knowledge (e.g., fuel-efficient routing, carbon accounting, digital
tools) enables them to value greener options and feel capable of implementing them under
operational pressure, thereby fostering GESB. Empirical studies confirm that environmental
knowledge predicts green behavior directly and through intention, with stronger effects
when supported by organizational systems [25,29,30]. In logistics and maritime sectors,
knowledge and capability building are central to adopting sustainable practices [31,32],
while evidence from shipping shows that green awareness and training improve crew
behavior and environmental performance [33,34]. With ports and carriers increasingly man-
dating digitalization and emissions reporting [35,36], environmental knowledge emerges
as a decisive enabler of GESB.

Hypothesis 1. Environmental knowledge positively affects green employee service behavior at
logistics enterprises.

2.3.2. Green Organizational Climate

A green organizational climate (GOC)—shared perceptions that environmental values
are supported—shapes subjective norms and perceived behavioral control [10], encouraging
frontline logistics employees to deliver GESB such as e-documentation, low-emission
routing, or sustainable packaging advice.

Evidence from the eco port of Kaohsiung shows that green policies, training, commu-
nication, and motivation all enhance employees’ green behaviors, with motivation most
influential [21]. Studies across industries confirm GOC's direct effect on pro-environmental
behavior and its mediating role between leadership, HR practices, and voluntary green
conduct [13,37-39]. In maritime logistics, where ports and shippers demand decarboniza-
tion and digitalization [35,36], cultivating a strong GOC equips employees to align service
delivery with sustainability goals.

Hypothesis 2. Green organizational climate positively affects green employee service behavior at
logistics enterprises.

2.3.3. Green Organizational Identity

Grounded in Social Identity Theory, green organizational identity (GOI)—employees’
internalization of their organization’s environmental values—aligns self-concept with
“who we are” as a green logistics provider, thereby motivating extra-role, customer-facing
pro-environmental conduct (e.g., proposing low-emission routings, promoting e-BL, advis-
ing on sustainable packaging). Conceptual and empirical work shows that GOI reliably
translates sustainability cues into voluntary green behaviors: GOI predicts organizational
citizenship for the environment and converts strategy into performance outcomes via
employees’ green citizenship [6,11,40]. In manufacturing and services, GOI mediates the
effects of green HRM on task-related and voluntary green behaviors [41] and sits in a
validated serial path GHRM — green organizational climate (GOC) — GOI — voluntary
PEB [39].

In maritime logistics, port and carrier decarbonization agendas make the service inter-
face the locus of environmental value delivery. Evidence from the eco port of Kaohsiung
shows green climate dimensions (policy, training, communication, motivation) lift employ-
ees’ green behaviors [21], while crew studies indicate that internalized green awareness
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plus engagement elevate on-the-job green behavior and firm reputation [34]. Sector-specific
CSR research in ocean freight forwarding links environmental management to corporate
image and commitment—proximal identity markers that foster identification and discre-
tionary effort [42]. Together, these findings support GOI as both a direct driver of GESB
and the psychological bridge through which climate cues become customer-oriented green
service actions in maritime logistics.

Hypothesis 3. Green organizational identity positively affects green employee service behavior at
logistics enterprises.

Hypothesis 4. Green organizational identity mediates the relationship between green organiza-
tional climate and green employee service behavior.

2.3.4. Green Organizational Support

From a theory of planned behavior (TPB) lens, perceived green organizational sup-
port (GOS)—employees’ belief that their organization values and resources environmental
goals—operates as a dual mechanism: it strengthens subjective norms (clear expecta-
tions that “this is how we serve customers here”) and heightens perceived behavioral
control (access to training, digital tools, time and process latitude). In logistics ser-
vice encounters—where frontline employees co-produce outcomes with shippers and
consignees—such normative clarity and control beliefs are pivotal for GESB: recommending
low-carbon modes, nudging customers toward paperless/e-documentation, and proposing
sustainable packaging options [3,10,13].

Complementing TPB, social identity arguments explain why support cues matter
beyond utility: when employees perceive high GOS, they infer that environmental steward-
ship is a defining, valued attribute of the organization. This perception fosters organiza-
tional identification with “who we are” as a green service provider, motivating employees
to enact identity-consistent behaviors in customer-facing work—precisely the domain of
GESB [6,11]. Empirically, a growing body of service and hospitality studies shows that
(green) organizational support is a robust predictor of multiple employee green outcomes,
including green knowledge sharing, innovative green work behavior, green service perfor-
mance, and task-related pro-environmental behavior—and often mediates the effects of
HR practices and leadership on employee green actions [17,20,43—45]. Recent evidence fur-
ther suggests that organizational (green) support improves employees’ pro-environmental
conduct at work broadly [46] and that HR systems can translate into greener behaviors
via perceived support mechanisms [47]. Taken together, theory predicts—and evidence
corroborates—that when logistics firms are perceived to support environmental goals,
frontline staff are more willing and able to deliver green value in service interactions.

Hypothesis 5. Green organizational support positively affects green employee service behavior at
logistics enterprises.

2.3.5. Perceived Customer Green Expectations

In the theory of planned behavior (TPB), others” expectations constitute subjective
norms, a proximal driver of behavior [10]. For frontline staff in logistics—who co-produce
outcomes with shippers, consignees, and freight forwarders—perceived customer green
expectations (PCGE) make sustainability norms salient at the service interface (e.g., e-
documentation, low-carbon routing /mode, sustainable packaging). PCGE should therefore
elevate employees’ intention and enactment of GESB. A complementary identity logic
applies: when customers consistently expect “green service,” employees’ organizationally
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anchored identity as a provider of responsible logistics is reinforced, encouraging identity-
consistent green service conduct [11].

Empirical research shows customers possess and act on green expectations:
expectation—perception gaps are measurable and material for green offerings [18]; cus-
tomers report willingness to pay and form robust pro-green evaluations in service
settings [9,19,48]. In logistics specifically, shipper pressure and customer requirements
are well-documented antecedents of green logistics practice adoption by logistics service
providers (LSPs) [49,50]. In maritime contexts, regulatory and market forces (IMO decar-
bonization strategy; cargo owners’/ports’ green corridor initiatives) heighten customers’
expectations for low-emission services and digital, paperless documentation—expectations
operationalized daily by frontline staff [22,35,36]. Together, TPB and these findings imply
that when employees perceive stronger customer green expectations, they are more likely
to deliver green value in service encounters.

Hypothesis 6. Perceived customer green expectations positively affect green employee service
behavior at logistics enterprises.

Green organizational support (GOS) signals that environmental goals are valued and
resourced, strengthening normative clarity and perceived behavioral control (TPB) for
green service delivery [10]. GOS also equips employees with training, digital tools (e-BL,
e-invoicing), and customer-facing scripts that surface and structure customers’ green re-
quirements. Consequently, GOS should amplify employees’ perceptions of what customers
expect (higher PCGE) and, through that proximal appraisal, increase GESB. Put differ-
ently, PCGE operates as a sensemaking bridge between internal support cues and external,
boundary-spanning green conduct.

Across hospitality /service settings, perceived (green) organizational support reliably
predicts employee green outcomes and often works through mediators (engagement,
knowledge sharing, creativity) to shape behavior [17,20,43-45]. In maritime logistics,
customers’ sustainability requirements and port/shipper initiatives are powerful external
cues that LSPs translate into frontline practices [22,36]. When organizations provide
supportive systems and training, employees are more capable of eliciting, recognizing,
and prioritizing these customer expectations—raising PCGE—which, per TPB, becomes
the immediate driver of green service enactment. Evidence from green marketing shows
that when customer value/expectations are made salient, downstream green behaviors
and citizenship actions increase [9,18,19]. Thus, it is theoretically coherent and empirically
consistent to posit that:

Hypothesis 7. Perceived customer green expectations mediate the relationship between green
organizational support and green employee service behavior.

2.3.6. Perceived Behavioral Control

Perceived behavioral control (PBC)—defined as an individual’s belief in their capa-
bility to perform a specific behavior despite potential constraints—has been shown to
significantly influence GESB in logistics enterprises. Rooted in the Theory of Planned
Behavior [10], PBC reflects the degree to which employees feel empowered and resourced
to enact environmentally responsible service actions such as offering low-emission delivery
options or using digital documentation tools. In high-demand service environments like
logistics, where time pressure, customer expectations, and operational limitations are com-
mon, employees’ confidence in their ability to make green decisions becomes critical [7,8].
Empirical research affirms that individuals with higher PBC are more likely to engage in
proactive environmental behaviors, particularly when they perceive they have access to
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the necessary tools, knowledge, and managerial support [16]. Moreover, perceived control
not only shapes behavioral intention but also directly affects the execution of voluntary
service-based environmental practices [4,23]. Therefore, enhancing employees’ perceived
control—through training, technology enablement, and supportive systems—serves as a
practical mechanism to stimulate GESB and embed sustainability into everyday logistics
service delivery.

Hypothesis 8. Perceived behavioral control positively affects green employee service behavior at
logistics enterprises.

3. Methodology
3.1. Research Design and Data Quality Assurance

This study adopted a quantitative two-wave survey design to capture antecedents and
outcomes of GESB within the maritime logistics sector. The temporal separation between
waves (January 2025-August 2025) reduced common method bias and enhanced the causal
interpretability of the findings.

The survey instrument was translated and back-translated to ensure semantic and
conceptual equivalence. Respondents were informed about the study’s objectives, volun-
tary participation, and confidentiality assurances; electronic consent was obtained prior
to participation. Data quality was safeguarded through a pilot test, embedded attention-
check questions, removal of aberrant responses, and treatment of missing data using Full
Information Maximum Likelihood (FIML).

3.2. Sampling Frame and Sample Characteristics

The target population comprised maritime and logistics enterprises in Vietnam, with
sampling frames developed in collaboration with the Vietnam Maritime Corporation
(VIMC) and the Vietnam Logistics Association (VLA). A purposive sampling approach
was employed to target firms operating in Vietnam’s major seaport regions, including
Hai Phong, Da Nang, and Ho Chi Minh City. Participating firms were identified through
the professional networks and membership databases of VIMC and VLA, which facili-
tated access to shipping companies, freight forwarders, port-related logistics providers,
and maritime transport service firms. Given the absence of a comprehensive national
sampling frame of maritime logistics employees, probability-based random sampling was
not feasible. Consequently, a controlled purposive sampling strategy was adopted to
ensure that respondents possessed relevant experience in logistics service operations and
sustainability-related activities.

Within participating firms, questionnaires were distributed to employees directly
involved in logistics service delivery, customer service, operations, documentation process-
ing, transport coordination, and related frontline logistics activities. These positions were
selected because they are most likely to engage in customer-facing service interactions and
environmental practices relevant to green employee service behavior (GESB).

Data collection yielded 452 valid responses, representing the final sample for analysis.
This sample size substantially exceeds the conventional minimum threshold of 200 for
confirmatory factor analysis (CFA) and structural equation modeling (SEM). The resulting
observation-to-parameter ratio of approximately 12:1 is above the recommended 10:1
benchmark, ensuring robust parameter estimation. A power analysis based on RMSEA
further confirmed that the available sample possessed sufficient statistical power to detect
potential model misspecifications.

With a sample size of 452, the composition demonstrates strong representativeness
across demographic, occupational, and organizational dimensions (see Table 1). Male
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respondents predominate (63.27%), with the majority aged 3544 (32.52%) and 25-34
(29.42%), reflecting the core of the active workforce. Educational attainment is high, as
65.27% hold a university degree and 13.49% a postgraduate qualification. In terms of
position, staff/specialists (42.92%) and middle managers (32.30%) provide balanced cov-
erage of organizational layers. Medium-sized firms account for the majority (59.29%),
with ownership dominated by joint-stock/private enterprises (52.88%) and a notable share
of FDI/multinationals (28.09%), ensuring contextual diversity. Work experience is well
distributed, led by 11-20 years (34.51%) and 5-10 years (32.74%). This structure provides
sufficient heterogeneity for SEM and supports cautious generalization.

Table 1. Demographic profile of the respondents (1 = 452).

No Category Frequency Percentage (%)
1 Gender
Male 286 63.27
Female 166 36.73
2 Age
Under 25 44 9.73
25-34 133 29.42
3544 147 32.52
45-54 86 19.03
55 and above 42 9.29
3 Education
Vocational /College 96 21.24
University 295 65.27
Postgraduate 61 13.49
4 Position in firm
Staff/Specialist 194 42.92
Supervisor/Middle manager 146 32.30
Senior manager/Executive 77 17.04
Other (e.g., consultant, contractor) 35 7.74
5 Firm size (employees)
Small (<50) 142 31.42
Medium (50-249) 268 59.29
Large (>250) 42 9.29
6 Firm ownership
State-owned enterprise 86 19.03
Joint-stock /Private 239 52.88
FDI/Multinational 127 28.09
7 Work experience
Less than 5 years 78 17.26
5-10 years 148 32.74
11-20 years 156 34.51
Over 20 years 70 15.49

3.3. Measures

The questionnaire encompassed six antecedent constructs—environmental knowledge,
organizational climate, organizational identity, organizational support, perceived customer
green expectations, and perceived behavioral control—together with the focal outcome of
green employee service behavior (GESB) (see Table 2). All items were measured on five-
point Likert scales and adapted from validated international sources to ensure conceptual
and content validity. Scale purification was carried out through exploratory factor analysis
(EFA) and subsequently verified by confirmatory factor analysis (CFA). The finalized in-
strument retained 36 items, all of which demonstrated satisfactory psychometric properties
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(standardized loadings >0.50, composite reliability >0.70, and average variance extracted
>0.50), thus confirming reliability, convergent validity, and discriminant validity [51,52].

Table 2. Properties of the measurement model.

Description Loading Mean SDs CR AVE

Controll 0.786 3.17 1.222 0.86 0.55
Control2 0.785 3.27 1.169
Perceived Control3 0.766 3.26 1.165
Behavioral Control4 0.822 3.23 1.182
Control (PBC)  Control5 0.753 3.38 1.156
Control6 0.674 3.26 1.186
Cronbach’s o 0.858
Knowledgel 0.842 3.85 0.657 0.84 0.52
Environmental Knowledge2 0.724 3.86 0.659
Knowledge Knowledge3 0.744 3.84 0.685
(EK) Knowledge4 0.690 3.71 0.792
Knowledge5 0.718 3.90 0.640
Cronbach’s o 0.836
Supportl 0.848 3.95 0.689 0.88 0.60
. Support2 0.710 3.94 0.730
Gr‘;‘j;igfffr‘" Support3 0.804 398  0.640
Support (GOS) Support4 0.879 4.00 0.663
Supportb 0.864 4.02 0.606
Cronbach’s o 0.877
Identityl 0.763 4.01 0.603 0.86 0.51
Identity2 0.671 3.99 0.633
Green Organi- Identity3 0.811 4.02 0.578
zational Identity4 0.745 4.05 0.619
Identity (GOI) Identity5 0.845 4.04 0.613
Identity6 0.788 3.98 0.652
Cronbach’s o 0.864
Climatel 0.892 3.99 0.633 0.95 0.74
Green Organi- Cl@matez 0.658 4.02 0.630
sational Cl%mate?) 0.864 3.99 0.623
Climate (GOC) Cl%mate4 0.939 3.97 0.634
Climate5 0.924 3.97 0.633
Cronbach’s o 0.951
Perceived Expectat%onsl 0.933 4.46 0.813 0.89 0.63
Customer Expectat%onsz 0.764 4.47 0.867
Green Expectat%onsi% 0.907 4.48 0.803
Expectations Expectat%onsﬁl 0.628 4.49 0.846
(PCGE) Expectations5 0.878 4.46 0.843
Cronbach’s o 0.890
Green GreenBehaviorl 0.812 3.54 0.724 0.90 0.69
Employee GreenBehavior2 ~ 0.906 3.69 0.699
Service GreenBehavior3  0.869 3.94 0.572
Behavior GreenBehavior4  0.925 3.96 0.556
(GESB) Cronbach’s « 0.896

Note: PBC = Perceived Behavioral Control; EK = Environmental Knowledge; GOS = Green Organizational Support;
GOI = Green Organizational Identity; GOC = Green Organizational Climate; PCGE = Perceived Customer Green
Expectations; GESB = Green Employee Service Behavior; SD = Standard Deviation; CR = Composite Reliability;
AVE = Average Variance Extracted.

All constructs were measured using multi-item scales adapted from previously val-

idated studies. To ensure content validity and contextual relevance, the original items
were carefully adapted to the maritime logistics setting while preserving their conceptual
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meaning. The complete list of measurement items, construct sources, and corresponding
references is provided in the Appendix A (Table A1).

3.4. Analytical Strategy

Analyses were conducted using SPSS 22.0 and AMOS 22.0. The measurement model
was validated through CFA, while structural relationships were tested via SEM. Models
were estimated using Maximum Likelihood (ML), with bias-corrected and accelerated
(BCa) bootstrapping (5000 resamples, 95% CI) employed to test both direct and indirect
effects. Model fit was evaluated against widely accepted thresholds (x?/df < 3; CFI and
TLI > 0.90; RMSEA and SRMR < 0.08) [52,53].

3.5. Bias Diagnostics

To address potential method bias, the study employed a two-wave survey design
in which antecedent constructs (e.g., organizational climate, identity, and support) were
measured in the first wave, while the focal outcome of green employee service behavior
(GESB) was assessed in the second. This temporal separation reduced the likelihood of
inflated associations. In addition, items were randomized across constructs, several were
reverse-coded to minimize response patterns, and respondents were assured of anonymity
and confidentiality.

Post hoc diagnostics confirmed the adequacy of these precautions: Harman’s single-
factor test indicated that the first factor accounted for only 22.7% of the variance, far
below the 50% threshold; the Common Latent Factor approach showed average changes in
standardized loadings below 0.20; and a marker-variable analysis detected no significant
associations with substantive constructs. Tests for non-response bias, based on comparisons
between early and late respondents, as well as attrition checks across the two survey waves,
revealed no systematic differences. Taken together, these results provide confidence that
the findings are not materially affected by common method variance or sample attrition.

4. Results
4.1. Measurement Model: EFA and CFA Confirmation

Exploratory factor analysis (EFA) using Principal Axis Factoring with Promax rotation
demonstrated strong sampling adequacy (KMO = 0.850) and a significant Bartlett’s test
of sphericity (x? (666) = 12,002.387, p < 0.001), confirming the suitability of the data. The
analysis validated the proposed seven-factor structure consisting of Environmental knowl-
edge (EK), Green organizational climate (GOC), Green organizational identity (GOI), Green
organizational support (GOS), Perceived customer green expectations (PCGE), Perceived
behavioral control (PBC) and Green employee service behavior (GESB), with all 36 items re-
tained. Factor loadings exceeded the 0.50 threshold, and the seven-factor solution explained
68.58% of the total variance, supporting the representativeness of the constructs.

Confirmatory factor analysis (CFA) further confirmed the adequacy of the measure-
ment model. While the chi-square statistic indicated misfit due to sensitivity to large
samples (x> = 1537.639, df = 567, p < 0.001; x?/df = 2.712), other indices supported ac-
ceptable model fit. RMSEA = 0.062 (90% CI [0.060, 0.067]) and SRMR = 0.068 suggested
reasonable approximation, while CFI = 0.911 and TLI = 0.901 were slightly below the
0.95 benchmark but still within acceptable limits. These results provide evidence for a
satisfactory and theoretically coherent measurement structure (see Table 3).
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Table 3. Model fit indices (CFA /SEM).

Index Value Threshold Result
x?/df 2.712 <3 Good
RMSEA (90% CI) 0.062 (CI: [0.060-0.067]) <0.08 acceptable Good
SRMR 0.068 <0.08 Good
CFI/IF1 0.911/0.911 >0.90 Good
TLI 0.901 >0.90 Acceptable

4.2. Reliability, Convergent, and Discriminant Validity

Reliability was confirmed with Cronbach’s alpha values above 0.80 for all constructs,
and composite reliability (CR) values ranged from 0.839 to 0.950, indicating high internal
consistency across the measurement scales.

Convergent validity was supported by statistically significant standardized factor
loadings ranging from 0.567 to 0.954, and Average Variance Extracted (AVE) values gen-
erally exceeded the recommended threshold of 0.50. The AVE for green organizational
identity (0.512) was slightly above the minimum acceptable value, and still considered
adequate due to its strong composite reliability (0.861) and high item loadings.

Discriminant validity was established using the Fornell-Larcker criterion, whereby
the square root of the AVE for each construct exceeded its correlations with other constructs.
The highest inter-construct correlation observed was between environmental knowledge
and green organizational climate (r = 0.629), which remained lower than the square roots
of their AVE values (0.872 and 0.890, respectively). Additionally, all AVE values exceeded
the Maximum Shared Variance (MSV = 0.396), fulfilling the condition for discriminant
validity. Taken together, these results demonstrate that the measurement model exhibits
strong psychometric properties, with high reliability, convergent validity, and discriminant
validity, ensuring clear construct distinctiveness across all variables including (Table 4).

Table 4. Descriptive statistics, reliability, and inter-construct correlations (1 = 452).

Variable Mean SD 1 2 3 4 5 6
1. PBC 447 0.70
2. Knowledge 3.83 0.54 0.120 *
3. Support 3.98 0.55 0.210 ** 0.280 **
4. Identity 4.02 0.48 0.160 ** 0.150 ** 0.220 **
5. Climate 3.99 0.58 0.230 ** 0.420 ** 0.350 ** 0.260 **
6. Expectations 3.26 0.90 0.140 ** 0.300 ** 0.210 ** 0.180 ** 0.450 **
7. GESB 3.79 0.56 0.320 ** 0.180 ** 0.290 ** 0.210 ** 0.260 ** 0.170 **

Note: * p < 0.05, ** p < 0.01.

4.3. Common Method Variance

As the study relied on self-reported data, common method variance (CMV) was
assessed. Harman'’s one-factor test showed that the first unrotated factor explained 22.70%
of the total variance, well below the 50% threshold, while seven factors jointly explained
68.58% [52,54]. Combined with CFA model fit indices and strong evidence of discriminant
validity, this suggests that CMV was not a significant threat to the validity of the findings.
Additional corrective modeling was therefore deemed unnecessary.
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4.4. Structural Model and Hypothesis Testing

Structural equation modeling was employed because the research model consists
of multiple latent variables and simultaneous causal relationships. SEM allows the mea-
surement properties of the constructs and the hypothesized structural relationships to
be assessed concurrently while accounting for measurement error. This approach is par-
ticularly suitable for theory-testing studies involving complex behavioral models and
multidimensional constructs.

The structural model estimated via maximum likelihood indicated satisfactory global
fit (x> = 1537.639, df = 567, p < 0.001; x2/df = 2.712; CFI = 0.911; TLI = 0.901; RMSEA = 0.062,
90% CI [0.060, 0.067]; SRMR = 0.068). This multi-index profile was consistent with accept-
able standards for structural equation modeling (SEM), providing adequate support for
proceeding with hypothesis testing.

The structural results provide strong support for all hypothesized relationships within
the maritime logistics context. Hypothesis H1 is supported, as environmental knowledge
(EK) positively influences green employee service behavior (GESB) (3 = 0.115, p = 0.003),
indicating that employees’ understanding of environmental practices contributes to greener
service delivery, though with a modest effect (see Figure 2 and Table 5).

Hi: Supported
[f=0.012,p < 0.01]

Environmental
knowledge

H:: Supported
[B=0.248, p < 0.001]

Green organizational

—> -
climate
Hy: Supported
B =0.038, p < 0.01]
Green organizational [—— H—*';S”PP”’M’
identity [p=0.132, p < 0.001]
| —

> Green employee
service behavior

| R

Green organizational Hs: Supported
support [p=0214, p <0.001]

H: Supported
[ =0.029, p < 0.05]

Perceived customer
green expectations | Hs: Supported
[p=0.109, p <0.01]

Perceived behavioral
control Hs: Supported
[ =0.287, p < 0.001]

Figure 2. Structural model results.

Table 5. Direct effects of the structural model.

Hy. Path B (Standardized) S.E. C.R. p-Value Result

H1 EK — GESB 0.115 0.038 3.026 0.003 Supported
H2 GOC — GESB 0.248 0.041 6.048 o Supported
H3 GOI — GESB 0.132 0.036 3.667 o Supported
H5 GOS — GESB 0.214 0.039 5.487 A Supported
Heé PCGE — GESB 0.109 0.035 3.114 0.002 Supported
HS8 PBC — GESB 0.287 0.042 6.833 o Supported

Note: ***p < 0.001.

Hypothesis H2 is supported, with green organizational climate (GOC) exerting a
significant impact on GESB (3 = 0.248, p < 0.001). This underscores that shared environ-
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mental norms within maritime logistics firms play a key role in shaping frontline service
behavior. Hypothesis H3 is also supported (3 = 0.132, p < 0.001), suggesting that employees’
identification with a “green” organizational identity enhances their willingness to deliver
environmentally responsible services.

At the organizational level, Hypothesis H5 is strongly supported, as green organi-
zational support (GOS) significantly drives GESB (§ = 0.214, p < 0.001), highlighting the
importance of training, digital tools, and operational support in enabling green practices
in shipping and port-related services. Hypothesis H6 is supported with a smaller effect
(B =0.109, p = 0.002), indicating that customer expectations for sustainable logistics services
act as an additional, though less dominant, driver.

Finally, Hypothesis H8 receives the strongest support (3 = 0.287, p < 0.001), confirming
that perceived behavioral control (PBC)—employees” ability to act under operational
constraints—is the most critical determinant of GESB in maritime logistics operations.

Overall, the findings reveal a clear hierarchy: operational capability and organizational
support dominate, while knowledge and customer pressure play complementary roles in
shaping green service behavior in maritime logistics and shipping contexts.

4.5. Mediation Analysis

The mediation results confirm that both indirect mechanisms are significant in the mar-
itime logistics and shipping context. Hypothesis H4 is supported, as green organizational
climate influences green employee service behavior not only directly but also indirectly
through green organizational identity, indicating partial mediation (see Table 6). This
suggests that a shared environmental climate in logistics firms is translated into frontline
green service practices partly via employees’ identification with organizational values.

Table 6. Indirect and total effects of the structural model.

95% BC CI Mediation

Hy. Path B_direct B_indirect _total (Indirect) Type
H4 GOC — GOI — GESB 0.165 ** 0.038 ** 0.203 ** [0.015, 0.072] Partial
H7 GOS — PCGE — GESB 0.192 ** 0.029 * 0.221 ** [0.008, 0.061] Partial

Note: * p < 0.05, ** p < 0.01.

Similarly, Hypothesis H7 is supported, with green organizational support affecting
green employee service behavior both directly and indirectly through perceived customer
green expectations. This partial mediation indicates that organizational support in maritime
logistics settings not only enables employees to act but also heightens their sensitivity to
customer-driven sustainability demands.

Overall, the findings highlight that identity-based and customer-related mechanisms
function as complementary pathways through which organizational factors are converted
into green service behavior in shipping and port service operations.

5. Discussion

The findings of this study provide a coherent and contextually grounded explanation
of how green employee service behavior (GESB) is enacted within maritime logistics and
shipping operations. At a fundamental level, the results reaffirm a core proposition of the
Theory of Planned Behavior [10]: perceived behavioral control is a critical determinant
of behavioral enactment, particularly when employees face operational constraints. The
dominant effect of PBC highlights that, under conditions characterized by time pressure,
procedural rigidity, and coordination complexity, employees engage in green service prac-
tices not merely because of intention, but because they perceive sufficient capability and
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autonomy to act. This aligns with broader syntheses in the literature [3], while offering
stronger contextual validation in logistics environments where execution feasibility is
paramount. The dominant influence of perceived behavioral control suggests that green
service behavior in logistics is primarily capability-driven rather than solely value-driven.
Employees may support sustainability initiatives and recognize customer expectations, yet
they are unlikely to translate these motivations into concrete service behaviors unless they
possess sufficient confidence, environmental knowledge, operational autonomy, and per-
ceived competence. This interpretation is consistent with the Theory of Planned Behaviour,
which positions perceived behavioral control as a key determinant of behavioral intention
and action [10,55]. It also aligns with recent employee green behavior studies showing
that environmental knowledge and perceived behavioral control significantly facilitate
employees’ green actions at work [7,8,15,56].

Beyond individual capability, organizational mechanisms emerge as critical enablers.
Both green organizational support (GOS) and green organizational climate (GOC) exert
significant positive effects on GESB, confirming that sustainability-oriented behavior at
the frontline is structurally embedded rather than spontaneously enacted. Organizational
investments in training, digital infrastructures, and managerial commitment transform
environmental objectives into actionable practices [43,46]. In parallel, environmental knowl-
edge (EK) and green organizational identity (GOI) are also found to significantly influence
GESB, although their effects are comparatively moderate. This suggests that cognitive
awareness and identity-based alignment reinforce, rather than substitute for, operational
capability. The significant effect of GOI is consistent with Social Identity Theory, which
suggests that employees are more likely to engage in behaviors that reflect organizational
values when those values become part of their self-concept [26]. In this sense, green orga-
nizational identity helps transform sustainability from an external organizational agenda
into a personally meaningful service role.

Similarly, perceived customer green expectations (PCGE) exert a positive, albeit
weaker, influence on GESB. This indicates that demand-side signals are increasingly rele-
vant, even in emerging logistics markets where cost and efficiency remain dominant [9,19].
From a TPB perspective, PCGE can be interpreted as a form of external normative influence,
whereby employees adjust their service behavior in response to perceived stakeholder
expectations. Its significant but weaker effect suggests that customer pressure contributes
to GESB but is less influential than employees’ perceived capability and organizational
support in operationally constrained maritime logistics settings.

Taken together, the findings demonstrate that GESB is shaped by the interaction be-
tween individual capability, organizational enablement, and external expectations. The
integration of TPB and Social Identity Theory thus provides a more comprehensive expla-
nation, wherein cognition, identity, and contextual support jointly determine behavioral
execution. Importantly, the results do not suggest that knowledge, identity, climate, support,
customer expectations, or behavioral control operate in isolation. Rather, they indicate that
all six antecedents positively contribute to GESB, with PBC playing the strongest role and
the remaining factors providing complementary cognitive, organizational, identity-based,
and normative conditions.

From a broader perspective, the study underscores that pro-environmental behav-
ior is inherently context-dependent. In maritime logistics—particularly within emerging
economies such as Vietnam—structural and operational constraints do not diminish green
behavior but redefine its underlying drivers. GESB therefore reflects not only environ-
mental intentions, but also employees’ ability to coordinate sustainability-oriented actions
across shipping lines, port operations, cargo movements, documentation processes, and
customer interactions. In maritime logistics, green service behavior is embedded within a
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highly interconnected operational system, making organizational support and behavioral
capability particularly important for translating sustainability objectives into practice.

Theoretical implications

This study advances theory by refining the integration of the Theory of Planned
Behavior (TPB) and Social Identity Theory (SIT) in explaining green employee service
behavior (GESB) within maritime logistics. The findings reaffirm the primacy of TPB’s
control pathway, with perceived behavioral control (PBC) emerging as the most decisive
predictor. This underscores that in operationally constrained service environments, green
behavior is driven less by intention than by perceived capability to act [3,10].

At the same time, the strong effect of green organizational support (GOS) extends TPB
by highlighting the organizational foundations of behavioral control. Rather than being
purely individual, control beliefs are structurally enabled through resources, training, and
systems that legitimize green service actions [43,46]. This positions organizational support
as a critical activation mechanism linking intention to execution in logistics service settings.

Environmental knowledge (EK), green organizational climate (GOC), green organiza-
tional identity (GOI), and perceived customer green expectations (PCGE) also contribute
significantly to GESB, although their effects are less pronounced than those of PBC and
GOS. This pattern suggests that sustainability-oriented service behavior is shaped not
only by employees’ perceived capability and organizational support, but also by cognitive,
identity-based, organizational, and stakeholder-related influences. Consistent with TPB,
environmental knowledge and customer green expectations provide informational and
normative foundations that orient employees toward environmentally responsible service
practices [7,8,10,25]. At the same time, the significant effect of GOI supports the proposi-
tions of Social Identity Theory, indicating that employees are more likely to enact green
service behaviors when organizational environmental values become integrated into their
self-concept [11,26,39].

The findings therefore suggest that cognition, identity, and organizational context re-
main important antecedents of GESB, but their influence becomes particularly meaningful
when employees possess sufficient capability and organizational resources to translate
environmental intentions into service actions. Prior research similarly shows that green
work climate, organizational identity, and perceived organizational support shape em-
ployee pro-environmental behavior by creating shared environmental norms and enabling
conditions for action [13,24,28,39]. Within maritime logistics operations, where service
delivery is characterized by procedural complexity, coordination demands, and operational
constraints, behavioral capability and organizational support appear to play a particularly
salient role in enabling the enactment of sustainability-oriented service behavior [31].

Conceptually, by positioning GESB as a customer-interface construct, this study ex-
tends pro-environmental behavior research beyond internal workplace actions. The find-
ings indicate that externally oriented green behavior is shaped by the combined influence
of behavioral capability, organizational support, environmental knowledge, organizational
identification, climate perceptions, and customer expectations. This interpretation is consis-
tent with studies showing that customer expectations and perceptions of green offerings
influence sustainability-related service evaluation and behavior [18,48]. In doing so, the
study delineates boundary conditions for TPB and identity theories in emerging logistics
systems, contributing to a more context-sensitive understanding of how sustainability is
enacted at the service interface [31].

Practical implications

The empirical results point clearly to two actionable levers for enhancing green em-
ployee service behavior (GESB) in maritime logistics: perceived behavioral control (PBC)
and green organizational support (GOS). Given that PBC is the strongest predictor, man-
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agers should prioritize interventions that increase employees” ability to act under opera-
tional constraints. In practice, this entails embedding green options directly into service
processes—such as default digital documentation (e-BL), standardized eco-routing sug-
gestions, and simplified decision protocols—so that environmentally responsible actions
become operationally feasible rather than discretionary. Complementing this, strength-
ening GOS is critical. Firms should invest in targeted training, accessible digital tools,
and clear managerial endorsement to legitimize and support green service delivery, con-
sistent with evidence that organizational support enables employee-level environmental
behavior [43,46].

The significant effects of green organizational climate (GOC), environmental knowl-
edge (EK), green organizational identity (GOI), and perceived customer green expectations
(PCGE) indicate that managerial efforts should extend beyond operational support mecha-
nisms alone. Developing a supportive environmental climate, strengthening employees’
environmental knowledge, reinforcing organizational sustainability values, and communi-
cating customer sustainability expectations can further encourage green service behavior.
Although these factors exert weaker effects than PBC and GOS, they contribute to the
broader organizational conditions under which sustainability-oriented service practices
emerge and persist.

Accordingly, environmental training programs should focus not only on raising aware-
ness but also on translating knowledge into practical service applications. Similarly, ini-
tiatives aimed at strengthening green organizational identity should be integrated with
operational systems and managerial support so that sustainability values are reflected
in day-to-day service activities. Customer-facing sustainability communication may also
reinforce employees’ perceptions that environmentally responsible service practices are
valued by external stakeholders.

At the policy level, the findings suggest that reducing implementation barriers is
particularly important for promoting green service behavior in maritime logistics. Targeted
support for SMEs—such as subsidies for digitalization (e-documentation, emissions track-
ing), standardized green service tools, and practice-oriented training—can directly enhance
PBC and GOS. At the same time, industry-wide sustainability guidelines, environmental
awareness initiatives, and stakeholder engagement programs may strengthen the comple-
mentary influence of environmental knowledge, organizational climate, organizational
identity, and customer expectations. Alignment with international frameworks, includ-
ing IMO decarbonization initiatives and green shipping corridors, can further reinforce
organizational adoption by embedding sustainability into operational requirements [36].

Overall, the findings suggest that the promotion of GESB in maritime logistics re-
quires both motivational and enabling mechanisms. While environmental knowledge,
organizational identity, organizational climate, and customer expectations contribute to
employees’ orientation toward sustainability, perceived behavioral control and organiza-
tional support play a particularly important role in translating these influences into actual
service behavior.

Limitations and Future Research

While this study provides empirically grounded insights into green employee service
behavior (GESB) in maritime logistics, several limitations should be acknowledged. First,
the cross-sectional design limits the ability to draw causal inferences. Although SEM
provides a rigorous approach for examining structural relationships among latent con-
structs, it does not capture the temporal dynamics through which organizational support,
perceived behavioral control, or green service practices evolve. This issue is particularly
relevant in logistics systems undergoing rapid digitalization and decarbonization. Future
research should therefore employ longitudinal or panel designs to examine how GESB
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develops over time and how it responds to sustained organizational, technological, or
policy interventions.

Second, the use of self-reported data may introduce potential bias, including common
method variance and social desirability effects, although diagnostic tests indicated no
substantial concern. Given that GESB is conceptualized as a service-interface construct,
future studies should triangulate data sources by incorporating supervisor assessments,
customer evaluations, peer ratings, or objective service indicators, such as the adoption of
e-documentation, the use of emission-reducing service options, or participation in green
logistics initiatives. Qualitative approaches, including case studies of port operators, freight
forwarders, shipping agents, or logistics firms, would also be valuable for uncovering
context-specific mechanisms that are not fully captured through survey instruments.

Third, the sample is concentrated in Vietnamese logistics enterprises, with a strong
representation of small and medium-sized firms. While this reflects the structural charac-
teristics of the Vietnamese logistics sector, it may limit the generalizability of the findings
to larger multinational logistics providers or to institutional contexts with more mature
sustainability regimes. Future studies should adopt comparative designs across countries
or regions, such as ASEAN and Europe, to examine how regulatory pressure, market
maturity, customer sustainability expectations, and institutional frameworks shape the
determinants of GESB.

Building on these limitations, several research directions emerge. First, future stud-
ies could further examine the interplay between perceived behavioral control and green
organizational support, particularly under varying levels of operational pressure, service
complexity, and environmental compliance requirements. Second, although environmental
knowledge, green organizational identity, green organizational climate, and perceived cus-
tomer green expectations significantly influence GESB, their effects are less pronounced than
those of perceived behavioral control and green organizational support. Future research
could investigate the boundary conditions under which these cognitive, identity-based,
organizational, and stakeholder-related factors become more influential. Third, future
research could extend the TPB-SIT framework by incorporating cross-level mechanisms in-
volving green leadership, organizational systems, sustainability-oriented HR practices, and
external institutional pressures. Comparative studies across shipping lines, port operators,
freight forwarders, terminal service providers, and third-party logistics firms would also
help clarify whether the antecedents of GESB vary across different segments of maritime
logistics. Addressing these directions would contribute to a more context-sensitive and
mechanism-based understanding of employee-driven sustainability in maritime logistics.
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Appendix A

Table A1l. Construct Measures.

Construct Sample Items References

“I know how daily port and shipping activities, such as fuel
use or waste handling, can impact the marine environment.”;
“I am aware of effective logistics solutions, such as [57,58]
eco-shipping routes or digital bills of lading, to reduce
environmental impact.”

Environmental
knowledge (EK)

“In my organization, environmental issues, such as emission
reduction and energy efficiency, are considered a top

a

Green organizational priority.”; “The organizational climate encourages [28,59]

climate (GOC) employees to adopt eco-friendly behaviors in port and
logistics operations.”
“Protecting the environment is an important part of who we
Green organizational are as a shipping and logistics company.”; “Our company [11,27]
identity (GOI) strongly identifies itself with being green in its logistics and ’

maritime operations.”

“My organization supports employees who propose or
implement green initiatives in logistics and port services.”;

Green organizational o . ..
& “The organization provides resources, such as training and [5,44]

support (GOS) technologies, to help employees act in environmentally
responsible ways.”
“Our customers expect us to provide sustainable transport
Perceived customer green services, such as carbon-efficient shipping or [60]
expectations (PCGE) eco-packaging.”; “Customer requirements push us to adopt
greener practices in port handling and logistics operations.”
“Whether or not I engage in green service behaviors, such as
Perceived behavioral reducing waste or saving fuel, is entirely up to me.”; “I feel [10,61]
control (PBC) confident in my ability to carry out eco-friendly behaviors !

during logistics and port operations.”

“I provide shipping and logistics services in ways that
minimize environmental impact, such as avoiding
unnecessary emissions.”; “I actively promote eco-friendly [6,14]
practices, such as digital documentation or green routing,
when serving customers.”

Green employee service
behavior (GESB)
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