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ABSTRACT

In today’s globalized world, the surge in international trade has propelled maritime transportation to 
the forefront, underscoring the indispensable role of ports in facilitating global commerce. However, the 
consequential environmental footprint of maritime activities has become increasingly undeniable, prompting 
a critical reassessment of sustainability practices within port operations. To address these concerns, the 
implementation of environmentally friendly port practices has gained momentum worldwide as a strategic 
imperative to reduce ecological effects. This research investigates the significant power of green human resource 
management approaches on enhancing green port performance, utilizing data from ports in Turkey. SEM results 
indicate that Green human resource management positively influences green port performance, with green 
training having the strongest effect (β = 0.504) and green performance management the weakest (β = 0.050). 
Although green awareness significantly affects green port performance, the effect is weak. Green human resource 
management practices are instrumental in fostering environmentally responsible behaviors among employees 
and reducing environmental footprints within port operations. These practices not only foster an environmentally 
aware organizational culture but also elevate employees’ awareness of sustainability issues, thus contributing 
to enhanced environmental performance within ports. The findings underscore a positive association between 
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Green human resource management and green port performance. While factors like green awareness and 
creativity were explored, they were found not to mediate or moderate this relationship significantly. Nevertheless, 
the study highlights the essential impact of actions to strengthen environmental sustainability in the maritime 
industry, providing insightful directions for future research and strategic policymaking.
Keywords: Green HRM; Green Port Performance; Green Creativity; Green Awareness; SEM; Turkish Ports

1.	Introduction
Sustainability has emerged as a pressing global 

concern, capturing widespread attention across various 
sectors. Consequently, businesses are facing escalating 
pressure from stakeholders to address and mitigate the 
environmental impact stemming from their operations. 
Growing awareness of environmental responsibility 
has triggered organizations to reassess their operations 
and explore strategies to reduce their ecological im-
pact. Business leaders are increasingly acknowledging 
the significance of sustainability and incorporating en-
vironmental management practices into their strategic 
frameworks. In this context, Green Human Resource 
Management (GHRM) practices have become a key 
driver of sustainable organizational initiatives. GHRM 
involves human resources (HR) practices that aim to 
embed environmental considerations into an organi-
zation’s workforce management, thereby fostering be-
haviors that contribute to ecological goals [1–5]. Human 
Resource Management (HRM) practices—including 
recruitment, development and training, performance 
assesment, and reward systems—can be instrumen-
tal in aligning employee behaviour with sustainability 
goals. By integrating these practices, organizations can 
effectively synchronize their objectives with broader 
sustainability imperatives [6,7]. By intertwining HRM 
strategies with environmental initiatives, GHRM not 
only serves as a conduit for enhancing environmen-
tal performance but also reinforces the organization’s 
commitment to long-term sustainability goals [8–10]. This 
symbiotic relationship between GHRM and sustainabil-
ity highlights the significant influence of HRM in shap-
ing organizational conduct and promoting a culture of 
environmental stewardship [11,12].

To deepen the comprehension of the connection 
between GHRM drills and environmental fulfillment, 

various theoretical frameworks have been introduced. 
A notable approach is the Ability-Motivation-Opportu-
nity (AMO) framework, introduced by Appelbaum et 
al. [13], which provides a comprehensive perspective on 
how HR practices enhance organizational green perfor-
mance (GP). This framework posits that organizational 
outcomes are shaped by practices that enhance em-
ployees’ abilities, stimulate motivation, and create op-
portunities for active participation. These dimensions 
align closely with the objectives of GHRM, which seeks 
to embed environmental sustainability within HR func-
tions. For example, ability-enhancing initiatives, such 
as environmental training, equip employees with the 
essential skills and expertise to adopt eco-friendly be-
haviors, while motivational mechanisms, such as green 
incentives, foster commitment to sustainability goals. 
Additionally, opportunity-enhancing practices, includ-
ing participatory environmental programs, empower 
employees to actively support the organization’s envi-
ronmental initiatives [14,15].

Whilst previous studies emphasize the signifi-
cance of GHRM across various industries [16,17], research 
on its specific implementation within the port sector 
remains limited. Given their operational complexity 
and strategic role in global logistics, ports are partic-
ularly critical in sustainability efforts. Greenhouse gas 
emissions, oil spills, and other pollutants resulting from 
port operations and maritime activities have severely 
impacted marine ecosystems and public health. Inte-
grating GHRM practices throughout the port workforce 
lifecycle—including recruitment, training, performance 
evaluation, and incentive systems—can cultivate a 
workforce that is environmentally aware and proactive. 
These practices encourage a culture of environmental 
accountability, leading to lower emissions, improved 
waste management, and enhanced ecological per-
formance in port operations. However, the pathways 
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through which GHRM strategies effect green port per-
formance remain insufficiently explored. Addressing 
this gap, the current study investigates the impact of 
GHRM on enhancing green port performance (GPP), 
specifically examining the facilitating function of green 
creativity (GC) and the balancing role of green aware-
ness (GA). 

A key dimension of GHRM’s influence is its capac-
ity to foster GC, which refers to the creation of innova-
tive and functional solutions designed to foster ecolog-
ical balance within organizations. By integrating green 
values into primary HR tasks encompassing staffing, 
training, performance assessment and reward systems, 
GHRM not only encourages pro-environmental behav-
iors but also cultivates a workplace culture that moti-
vates employees to generate sustainable innovations 
[18–20]. GC, in turn, serves as a catalyst for eco-friendly in-
novation, enabling the creation of low-carbon products, 
processes, and strategies.

Simultaneously, GA—defined as employees’ rec-
ognition of and devotion to environmental sustain-
ability serves as a stabilizing factor in this connection, 
influencing both their individual and occupational lives 
[21,22]. Staff members with strong GA are more inclined 
to embrace and adopt organizational sustainability 
objectives and actively engage with GHRM initiatives. 
Their heightened sensitivity to ecological concerns en-
ables them to identify sustainability opportunities and 
contribute meaningfully to GC. Conversely, low green 
awareness can diminish the effectiveness of GHRM 
practices, as employees may lack the intrinsic motiva-
tion necessary to adopt and champion sustainable be-
haviors.

This study builds on prior research by examin-
ing these interconnected mechanisms and addressing 
the call for deeper insights into the internal processes 
that drive green performance in complex organization-
al contexts [23,24]. By doing so, this study makes notable 
insights to the literature. Firstly, it expands the applica-
tion of GHRM by examining its role in shaping environ-
mental outcomes in the port sector, a field that has been 
relatively underexplored in academic research. Given 
the strategic role of ports in global trade and their sig-
nificant environmental impacts, understanding how 

GHRM practices influence GPP in this context is critical. 
This study addresses this gap by examining not only 
the direct effects of GHRM and its sub-dimensions on 
GPP, but also the potential mediating role of GC and the 
moderating role of GA, thereby providing empirical in-
sights into the mechanisms through which HR practices 
foster sustainability in complex maritime operations. 
Finally, it responds to calls for more empirical evidence 
on the mechanisms linking GHRM to organizational 
outcomes, particularly in high-impact sectors like ports.

2.	Theoretical Backgrounds and 
Hypotheses Development

2.1.	Green Human Resource Management 
and Green Port Performance

GHRM has arisen as a key operational tool for en-
tities striving to enhance environmental performance. 
This concept integrates environmental goals into vari-
ous HR policies and approaches encompassing eco-con-
scious recruitment, training, performance evaluation, 
and staff involvement [5,8]. The foundation for connect-
ing HR functions with cleaner production can be traced 
back to Goel’s pioneering research, which illustrated 
an advantageous connection between green HR regula-
tions and earth-related Corporate Social Responsibility 
(CSR) outcomes. His study suggested that an environ-
mentally conscious HR framework could significant-
ly enhance a company’s environmental compliance, 
encouraging employees to engage in recycling, reuse, 
renewable energy, and product weight reduction initia-
tives.

Additional research supports the notion that em-
ployee commitment and competencies are crucial in 
fostering a proactive workforce capable of improving 
pollution control technologies and maintaining envi-
ronmental standards in industrial settings. For instance, 
Jabbour et al. [25] argue that embedding environmental 
criteria into HR processes encourages employees to 
adopt more sustainable behaviors. Mechanisms such as 
training programs that build environmental knowledge, 
performance appraisals incorporating green objectives, 
and reward systems promoting eco-friendly practices 
have been identified as effective ways to create an orga-
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nizational culture centered on environmental sustain-
ability [2]. Such practices ultimately lead to improved 
environmental performance.

Empirical findings indicate that GHRM significant-
ly enhances environmental performance across various 
sectors, including logistics and manufacturing. Amrutha 
and Geetha [11] and Dubey and colleagues [9] highlighted 
that companies with strong GHRM initiatives achieve 
better environmental outcomes. Similarly, Jamil et al. 
[26] searched the power of green recruitment on sustain-
ability and concluded that effective green hiring prac-
tices substantially contribute to achieving environmen-
tal goals. This perspective extends to the port industry, 
where GHRM practices could have a key role in advanc-
ing GPP. Given that ports are intricate entities pivotal 
to global supply chains, their operations inherently 
produce environmental impacts, such as emissions, 
waste, and high energy consumption [27]. Hence, there is 
mounting pressure on ports to adopt sustainable prac-
tices to mitigate their environmental footprint.

GHRM practices appear transformative in ad-
dressing these challenges. Through targeted training 
programs, ports can provide employees with the essen-
tial knowledge and skills to apply best practices aimed 
at reducing emissions and minimizing waste. Perfor-
mance management systems that assess and reward 
environmentally conscious behaviors help maintain 
consistency in sustainability efforts. Employee par-
ticipation in efforts like waste reduction and energy 
conservation further amplifies these outcomes, foster-
ing a collective commitment to environmental stew-
ardship. By embedding GHRM into their operational 
frameworks, ports can cultivate a green organizational 
culture, encouraging behaviors that support sustain-
ability goals. For example, green training programs 
can educate port workers on effective waste and emis-
sion reduction strategies, while green performance 
management systems ensure that these practices are 
systematically applied and recognized [3,28]. Employee 
participation in environmental campaigns, such as en-
ergy-saving or recycling initiatives, can further bolster 
a port’s environmental performance [29].

The weight of empirical evidence indicates that 
GHRM has a notable affirmative effect on green per-

formance. Strategically implementing these practices 
allows ports to not only shrink their environmental in-
fluence but also advance sustainable business models. 
This underscores the importance of prioritizing GHRM 
as a core element of port sustainability strategies. Giv-
en the strategic significance of ports in global trade 
and the escalating environmental challenges they face, 
examining the impact of GHRM on their environmental 
performance is both timely and essential. 

Building upon these practical foundations, this 
study conceptualizes GHRM as a strategic system 
through the lens of the Ability–Motivation–Oppor-
tunity (AMO) framework. In the port context, where 
environmental performance depends heavily on em-
ployees’ operational decisions, GHRM practices serve 
as the primary mechanism through which human cap-
ital is aligned with sustainability objectives. We posit 
that AMO Theory provides the structural foundation 
by ensuring employees have the necessary green skills 
(Ability), motivation through rewards (Motivation), and 
platforms for participation (Opportunity). Specifical-
ly, Green Recruitment and Selection (H1a) and Green 
Training (H1c) fulfill the ‘Ability’ dimension by ensur-
ing the workforce possesses the requisite ecological 
knowledge and technical skills to manage port-specific 
environmental risks. Green Performance Management 
(H1d) and Green Compensation and Rewards (H1e) 
address the ‘Motivation’ dimension by creating a rein-
forcement system that aligns individual efforts with the 
port’s sustainability goals through tangible and intangi-
ble incentives. Finally, Green Involvement (H1b) serves 
the ‘Opportunity’ dimension, providing employees with 
the autonomy and platforms to contribute their tacit 
operational knowledge to eco-friendly decision-mak-
ing processes. By integrating these three pillars, GHRM 
systematically enhances the collective capacity of the 
port to achieve superior environmental performance. 
Accordingly, the following hypotheses are submitted:

H1. GHRM positively affects GPP. 

H1a. The green recruitment and selection dimension of 
GHRM positively affects GPP.

H1b. The green involvement dimension of GHRM posi-
tively affects GPP. 
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H1c. The green training dimension of GHRM positively 
affects GPP. 

H1d. The green performance management dimension of 
GHRM positively affects GPP. 

H1e. The green compensation and rewards dimension of 
GHRM positively affects GPP.

These hypotheses posit that the integration and 
execution of GHRM within ports will result in enhanced 
environmental performance, thereby contributing to 
the sustainability of the maritime industry.

2.2.	Green Human Resource Management, 
Green Creativity, and Green Port Per-
formance

The componential theory of creativity posits that 
creativity flourishes as individuals possess expertise in 
their field, think innovatively, and are driven by intrin-
sic motivation—factors significantly influenced by orga-
nizational culture and support systems [30]. Within this 
framework, GHRM serves as a catalyst for GC by foster-
ing an environment that encourages staff to develop 
innovative alternatives for sustainability concerns. By 
incorporating green training initiatives, eco-conscious 
performance assessments, and incentive structures for 
sustainable behaviors, GHRM cultivates a culture that 
supports creativity and innovation, thereby enhancing 
GPP [31].

This complex interplay is illustrated in research 
by Chen et al. [32], who investigate how GHRM influ-
ences employees’ discretionary green behaviors in 
resource-heavy industries such as oil and mining. 
Their findings indicate that these voluntary behaviors 
contribute to sustainability and operational efficien-
cy through waste reduction and energy conservation. 
Similarly, Song et al. [33] highlight that integrating GHRM 
practices with strong managerial commitment to envi-
ronmental priorities significantly enhances green inno-
vation, enabling firms to tackle environmental challeng-
es more effectively while balancing sustainability and 
innovation.

Further insights into GHRM’s role emerge from 
Shah et al. [24], who explore its impact onenvironmental 

economic performance, highlighting the intermediary 
functions of organizational culture and psychological 
climate.. Their findings suggest that a well-structured 
GHRM strategy not only improves environmental per-
formance but also strengthens competitive advantage. 
Likewise, Cesário et al. [34] argue that incorporating en-
vironmental management principles within HR systems 
increases employee engagement and organizational 
effectiveness, demonstrating that organizations embed-
ding GHRM practices can sustain long-term competi-
tiveness while fulfilling sustainability objectives.

An in-depth perspective on GHRM also consid-
ers the significance of employee engagement. Naya [35] 
stresses that worker involvement in environmental en-
deavors is crucial for the effectiveness of sustainability 
programs, shifting the focus from a top-down model to 
a more inclusive approach that empowers employees 
to drive green initiatives. Adding to this perspective, 
Fang and co-authors [36] explore the intermediary action 
of green innovation and organizational culture in the 
GHRM-environmental fullfilment relationship, illustrat-
ing how a robust green culture amplifies the effect of 
GHRM strategies and improves both environmental and 
organizational outcomes.

The empirical evidence substantiating GHRM’s 
broad impact is extensive. For instance, Munawar and 
associates [37] report that GHRM fosters environmental 
innovation by enhancing green human capital and in-
creasing employees’ environmental expertise, enabling 
them to devise sustainable and innovative solutions. 
Similarly, Farooq et al. [19] reveal that GHRM adoption in 
luxury hotels stimulates GC, where heightened environ-
mental awareness facilitates the execution of sustain-
able practices. In addition, Karatepe et al. [38] highlight 
the part played by perceived green organizational as-
sistance in reinforcing employees’ pro-environmental 
behaviors, aligning individual efforts with the organiza-
tion’s overarching sustainability objectives. 

In the context of port operations—characterized 
by stringent international safety regulations (e.g., IMO, 
MARPOL) and highly standardized logistical work-
flows—GHRM practices act as the structural frame-
work for sustainability. While green training enhances 
environmental expertise and reward systems provide 
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the extrinsic motivation, these administrative tools 
often focus on routine compliance. However, port en-
vironments are inherently volatile and operationally 
complex, particularly during berthing, bunkering, and 
hazardous material handling, where standardized pro-
cedures may not cover every environmental contin-
gency.

Within this framework, Green Creativity (GC) 
emerges as a critical mediating mechanism because it 
provides the ‘cognitive flexibility’ required to bridge the 
gap between static HR policies and dynamic operation-
al realities. According to the Componential Theory of 
Creativity, expertise and motivation must be funneled 
through creative thinking to produce novel outcomes. 
In ports, GC is the functional catalyst that enables em-
ployees to move beyond mere compliance and develop 
site-specific, non-routine solutions—such as optimizing 
energy use in terminal movements or mitigating acci-
dental spill risks—that generic GHRM policies cannot 
prescribe. Therefore, without the mediating role of GC, 
GHRM remains a procedural exercise; it is the creativity 
of the workforce that transforms latent human capital 
into the innovative operational outputs necessary for 
Green Port Performance (GPP). In light of these theo-
retical and contextual justifications, GHRM is expected 
to foster a creative climate that, in turn, drives superior 
environmental outcomes. Accordingly, the following hy-
potheses are submitted:

H2. GHRM positively influences GC.

H3. GC mediates the link between GHRM and GPP.

2.3.	Green Human Resource Management, 
Green Awareness, and Green Port Per-
formance

GA encompasses a mindset that motivates indi-
viduals to safeguard the environment, minimize harm-
ful actions, and adopt sustainable behaviors. Staff who 
receive instruction in environmental responsibility are 
more likely to implement eco-friendly practices, wheth-
er driven by organizational policies, personal beliefs, or 
heightened awareness [22]. Organizations can cultivate 
an environmentally conscious workforce by embedding 
green policies into HRM strategies, thereby strength-

ening employees’ commitment to sustainability. When 
individuals understand the broader impact of their ac-
tions, they are more disposed to engage in pro-environ-
mental actions. Encouraging green practices through 
emotional commitment and continuous adaptation in 
the workplace further reinforces this process.

Social Learning Theory provides an outline for un-
derstanding how employees develop green awareness. 
This theory posits that humans procure behaviours by 
monitoring and emulating others within a conducive 
environment. GHRM actions likewise green coaching 
programs and environmentally aligned performance 
evaluation, help create a culture rooted in sustainabil-
ity, nurturing GA and behaviors that contribute to GPP. 
Furthermore, Organizational Support Theory [39] asserts 
that employees who perceive strong institutional com-
mitment to environmental initiatives are more inclined 
to adopt sustainable practices, thereby enhancing GPP.

While GHRM establishes formal structures and 
incentives for environmental management, its effec-
tiveness in improving green port performance depends 
on employees’ level of green awareness. Employees 
with high green awareness are more likely to interpret 
GHRM practices as meaningful signals of organizational 
environmental commitment, leading to stronger be-
havioral alignment with sustainability objectives. In 
contrast, when green awareness is low, GHRM practices 
may be perceived as symbolic or compliance-driven, 
limiting their impact on actual environmental perfor-
mance. Therefore, green awareness strengthens the re-
lationship between GHRM and green port performance 
by amplifying employees’ responsiveness to green HR 
initiatives. Empirical research supports these theoreti-
cal perspectives. Studies indicate that GHRM, together 
with green transformational leadership and innovation, 
positively influences eco-performance in ports [40,41]. 
Additionally, GHRM improves sustainability outcomes, 
with employee awareness serving as a critical factor 
that amplifies its effects [42]. These results underscore 
the vital function of GHRM in embedding sustainability 
by fostering employee awareness and reinforcing envi-
ronmental values.

Leadership plays a vital role in reinforcing the 
bond between GHRM and GPP. Servant leadership, 
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characterized by ethical decision-making and a focus on 
employee development, enhances GHRM’s effectiveness 
in promoting sustainable behaviors [22]. By cultivating 
a culture centered on sustainability, servant leaders in 
port management motivate employees to participate in 
green initiatives, leading to improved environmental 
outcomes. Additionally, green intellectual capital, which 
includes employees’ environmental knowledge, skills, 
and innovative capabilities, is vital in translating GHRM 
into tangible improvements in environmental perfor-
mance [43]. Ports that devote resources to training pro-
grams to build green skills among employees are better 
positioned to effectuate sustainable management meth-
ods like eco-friendly logistics and energy-efficient port 
operations.

Employee engagement in eco-friendly behaviors 
acts as an intermediary in the connection between 
GHRM and GP. Studies indicate that when employees 
recognize significant organizational support for sus-
tainability, they are more tend to demonstrate pro-en-
vironmental actions [44]. Within port operations, this 
translates into actions such as minimizing resource 
consumption, adhering to pollution control standards, 
and contributing to green innovation efforts.

GHRM also fosters green innovation, which is es-
sential for sustainable port operations. Implementing 
green HR practices encourages employees to develop 
and execute innovative environmental solutions, in-
cluding renewable energy adoption and waste recycling 
programs [45]. As a result, ports that align HRM strate-
gies with green innovation goals can significantly en-
hance their sustainability performance.

Organizational support mechanisms, such as in-
centive programs and employee engagement initiatives, 
further reinforce green behaviors among port workers. 
Empirical findings indicate that employee engagement 
plays an important part in the GHRM-environmental per-
formance relationship, as engaged employees demon-
strate higher commitment to sustainability efforts [46]. In 
port settings, strategies like recognition programs and 
participatory decision-making processes can further el-
evate green behaviors and environmental performance. 
In summary, the interplay between GHRM, GA, and GPP 
underscores the importance of human capital in advanc-

ing sustainable port operations. By integrating green HR 
practices into organizational strategies, fostering envi-
ronmental consciousness, and leveraging leadership sup-
port, ports can substantially improve their environmen-
tal outcomes. Accordingly, green awareness is expected 
to condition the strength of the relationship between 
GHRM and green port performance rather than exerting 
a direct effect. Building on these insights, we formulate 
the following hypothesis:

H4. GA moderates the relationship between GHRM and 
GPP, strengthening it when awareness is high.

3.	Materials and Methods
This study judges the domination of GHRM on 

GPP, a topic of growing importance in the realm of sus-
tainable port operations. Employing Structural Equa-
tion Modeling (SEM), the study not only estimates the 
direct connection between GHRM and GPP but also 
judges the facilitating role of GC and the regulatory 
function of GA (Figure 1). These additional dimen-
sions—creativity and awareness—are essential for un-
derstanding the broader implications of GHRM practic-
es in driving sustainable performance outcomes within 
port operations.

The hypotheses proposed in the study were as-
sessed through a comprehensive survey conducted 
across various ports in Turkey. The decision to focus 
on Turkish ports is driven by both national and global 
considerations, ensuring the findings hold relevance for 
international port managers and policymakers. Strate-
gically located at the intersection of Europe, Asia, and 
the Middle East, Turkey’s ports serve as critical hubs 
for global trade and logistics. This strategic significance, 
coupled with increasingly stringent environmental reg-
ulations, makes Turkey an ideal case for assessing the 
contribution of GHRM practices to port sustainability.

Additionally, Turkey has demonstrated a strong 
commitment to eco-friendly practices in maritime ac-
tivities. The “Green Port/Eco Port” initiative, launched 
on December 16, 2014, by the Turkish government in 
collaboration with the Turkish Standards Institution 
(TSE), underscores the country’s proactive approach 
to fostering sustainable port management. Moreover, 
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Turkey’s engagement with international entities like 
the European Union and the European Bank for Recon-
struction and Development (EBRD) further highlights 
its dedication to aligning port operations with global 
sustainability standards. These initiatives provide a 
valuable reference point for other regions striving to 

balance regulatory compliance with environmental sus-
tainability.

By analyzing this context, the study not only sheds 
light on Turkey’s experience but also offers broader in-
sights applicable to ports worldwide facing similar reg-
ulatory and sustainability challenges. 

Figure 1. The hypothesized model of the study.

3.1.	Data Collection and the Sample

Data were collected from employees working in 
port operations across the Marmara region. Of the 250 
questionnaires distributed, 210 were returned fully 
completed and deemed suitable for analysis, yielding a 
response rate of 84.0%. The surveys were administered 
online to facilitate ease of participation. Common meth-
od bias (CMB) was assessed using multiple complemen-
tary procedures. Although Harman’s single-factor test 
indicated that a single factor accounted for 54.23% of 
the total variance, this test alone is insufficient to diag-
nose CMB [47]. Therefore, the marker variable approach 
proposed by Lindell and Whitney was applied [48]. The 
marker variable was constructed by averaging two 
items that were excluded from the final CFA due to low 
factor loadings and were not conceptually related to 
the focal constructs [49]. A hierarchical regression anal-
ysis revealed that the inclusion of the marker variable 
resulted in a negligible and statistically non-significant 
change in explained variance (ΔR2 = 0.003, p > 0.05), 
and the substantive relationships remained stable.

As an additional robustness check, a latent meth-
od factor model was estimated. Although some items 
loaded on the method factor while others did not, the 
pattern of loadings was inconsistent across constructs. 

Importantly, the inclusion of the latent method factor 
did not alter the magnitude, direction, or statistical sig-
nificance of the hypothesized structural relationships. 
Consistent with prior methodological recommenda-
tions, these results were therefore interpreted with 
caution and were not taken as evidence of substantive 
common method bias. Overall, these findings suggest 
that common method bias is unlikely to substantially 
affect the study’s conclusions.

Among the participants in the survey conduct-
ed within port enterprises, 22.4% were women, and 
77.6% were men. The majority of participants 58.1%, 
were aged between 26 and 35 years. Additionally, 
56.2% were university graduates, 25.7% had been 
working at the same port for 1 to 3 years, 46.2% were 
employed at container ports, and 40% held mid-level 
positions.

3.2.	The Measurement of the Constructs 

The survey items in this study are measured using 
a five-point Likert scale, ranging from 1 (strongly dis-
agree) to 5 (strongly agree). The study utilized well-es-
tablished scales to measure the various constructs 
relevant to GHRM, GA, GC, and GPP. The measurement 
instruments were selected based on their reliability 
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and relevance to the research objectives. 

3.2.1.	Green Human Resource Management

The GHRM construct was assessed using a 
multi-dimensional scale encompassing five distinct di-
mensions: green recruitment, green training, green par-
ticipation, green performance management, and green 
compensation and rewards. The scale used was devel-
oped by Tang and associates [2] and further refined by 
Mousa and Othman [50]. This comprehensive approach 
ensures a thorough evaluation of GHRM practices with-
in organizations, reflecting their various facets and con-
tributions to environmental sustainability.

3.2.2.	Green Awareness

Green awareness was measured using a unidi-
mensional scale designed to capture the general envi-
ronmental consciousness among individuals. The scale 
employed is based on the work of Kalyar et al. [51], who 
provided a robust framework for assessing awareness 
of environmental issues in the context of organizational 
behavior.

3.2.3.	Green Creativity

The construct of GC was also measured using a 
unidimensional scale, focusing on the innovative as-
pects of environmental management within organiza-
tions. This scale is grounded in the research conducted 
by Chen and Chang [31], which provides insights into 
how creative approaches contribute to green initiatives.

3.2.4.	Green Port Performance

For assessing GPP, a six-dimensional scale was 
used. This scale evaluates various aspects of environ-
mental management within ports, including air pollu-
tion control, marine ecological protection, noise con-
trol, biological system preservation, liquid pollution 
management, and low carbon and energy conservation 
management. The dimensions were derived from the 
studies by Zhao et al. [52], Kline [53], and Bucak [54]. This 
detailed approach allows for a comprehensive assess-
ment of environmental performance in port operations.

To ensure linguistic and conceptual equivalence, 
a double-translation (back-translation) procedure was 
employed. First, the original English scales were trans-
lated into Turkish by the research team, including a 
co-author who is an English language instructor. Sub-
sequently, to verify the accuracy of the Turkish version, 
the items were back-translated into English by inde-
pendent language experts from the Department of For-
eign Languages at Kocaeli University. The two English 
versions (original and back-translated) were then com-
pared to identify and resolve any conceptual discrep-
ancies, ensuring that the final Turkish instrument accu-
rately captured the nuances of the original constructs.

3.3.	Structural Equation Modeling

SEM is a sophisticated multivariate statistical 
modeling technique that seeks to uncover cause-and-
effect relationships between both measured and un-
measured (latent) variables [54,55]. It integrates struc-
tural models, which specify the relationships among 
variables, and measurement models, which assess the 
reliability and validity of the constructs under study [56]. 
SEM’s versatility makes it particularly well-suited for 
complex research designs like the present study, where 
multiple interdependent relationships are explored.

As stated by Raykov and Marcoulides [57], SEM en-
compasses four primary models: Path Analytic Model 
(PAM), Confirmatory Factor Analysis (CFA), Structural 
Regression Model (SRM), and Latent Variable Model 
(LVM). Among these, the integration of CFA and Path 
models has become a standard practice for ensuring 
comprehensive and accurate analysis [58]. This combi-
nation allows researchers to simultaneously evaluate 
the measurement properties of the constructs and their 
structural relationships, offering a robust framework 
for theoretical and empirical inquiry.

For the purposes of this study, SEM offers a valu-
able methodological foundation to examine how GHR 
practices contribute to GPP and how these effects are 
influenced by organizational factors like creativity and 
awareness. Such insights can inform managerial strat-
egies aimed at enhancing the sustainability of port op-
erations through innovative and environmentally con-
scious human resource practices.
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Confirmatory Factor Analysis
CFA is a specialized form of Structural Equation 

Modeling (SEM) and is frequently employed in con-
struct validity assessments and scale development [59]. 
Nye’s [60] study highlights both the advantages and dis-
advantages of CFA, offering a balanced perspective on 
its applicability.

The advantages of CFA include its ability to utilize 
a wide range of fit indices, making it highly effective for 
testing theoretical models and particularly useful for 
models with simple structures. However, its limitations 
are also noteworthy. These include the complexity of 
working with intricate datasets, the necessity for ad-
vanced expertise in defining the factor structure of the 
model, and the inherent constraints of fit indices de-
spite their variety.

In CFA, the analytical model with “p” observed 
variables and “k” common factors is represented by the 
following equation [61]:

y = Λη + ϵ
Here:
y: A p × 1p × 1 random vector of observed vari-

ables,
Λ: A p × k matrix of factor loadings,
𝜂: A  k × 1 vector of common factors,
𝜖: A p   × 1 random vector of residuals.
The fit indices for the models were evaluated 

according to the thresholds presented in Table 1. 
These thresholds provide a systematic framework for 
assessing the goodness-of-fit of the proposed mod-
el, ensuring its reliability and validity for hypothesis 
testing.

Table 1. SEM fit indices.

Fit Indices Acceptable Fit Good Fit

χ²/df 2 < 5 0 ≤ 2

CFI 0.95 ≤ CFI < 0.97  0.97 ≤ CFI ≤ 1

TLI 0.90 ≤ 0.95 0.95 ≤ 1

GFI 0.85 ≤ GFI < 0.95 0.95 ≤ 1

RMR 0.05 ≤ 0.10 0 ≤ 0.05

RMSEA 0.05 ≤ 0.10 0 ≤ 0.05

3.4.	Empirical Results

Among the participants in the survey conduct-
ed within port enterprises, 22.4% were women, and 
77.6% were men. The majority of respondents, 58.1%, 
were aged between 26 and 35 years. Additionally, 
56.2% were university graduates, 25.7% had been 
working at the same port for 1 to 3 years, 46.2% were 
employed at container ports, and 40% held mid-level 
positions.

3.4.1.	Confirmatory Factor Analysis of the 
Green Human Resources Scale

At the outset, a confirmatory factor analysis (CFA) 
was conducted for the Green Human Resource Manage-
ment (GHRM) scale to validate its construct structure. 
The path diagram illustrating the relationships among 
the latent variables is presented in Figure 2. In the di-

agram, the latent constructs are represented using the 
following abbreviations: Green Recruitment and Se-
lection (GRS), Green Involvement (GP), Green Training 
(GRE), Green Performance Management (GPM), and 
Green Compensation and Rewards (GCR). These abbre-
viations are used consistently throughout the manu-
script for clarity and brevity.

In Figure 2, the path diagram for the GHR scale 
demonstrates construct validity with the following fit 
index values:

χ²/df = 2.194, CFI = 0.954, TLI = 0.946, GFI = 0.846, 
RMR = 0.085 and RMSEA = 0.076. These values fall with-
in the acceptable thresholds outlined in Table 1.

During the analysis, item 16 (“This port does not 
have environmental performance evaluation criteria”) 
was removed due to its factor loading being below 0.5. 
This adjustment ensures the reliability and validity of 
the scale by adhering to established statistical criteria.
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Figure 2. Confirmatory factor analysis of the GHRM scale.

3.4.2.	Confirmatory Factor Analysis of the 
Green Awareness Scale

The path diagram for the GA Scale is presented in 
Figure 3. During the analysis, items 4 (“I am not depen-
dent on others for my decisions”) and 6 (“I am reward-
ed if I share and disseminate new environmental infor-
mation”) were removed as their factor loadings were 
below 0.5.

The fit indices calculated to assess construct va-
lidity were as follows:

χ² = 5.019, = 2.510, CFI = 0.991, TLI = 0.972, GFI = 
0.989, RMR = 0.031, RMSEA = 0.085 

Based on these indices:

CFI, TLI, GFI, and RMR indicate that the model 
demonstrates a good fit.

RMSEA, however, suggests the model falls within 
acceptable fit thresholds.

3.4.3.	Confirmatory Factor Analysis of the 
Green Creativity Scale

The fit indices calculated for construct validity 
were as follows: χ²/df = 1.856, CFI = 0.997, TLI = 0.992, 
GFI = 0.986, RMR = 0.009, and RMSEA = 0.064. Based 
on the CFI, TLI, and GFI indices, the model (presented 
in Figure 4) passes all goodness-of-fit tests demon-
strate the model’s suitability.

Figure 3. Path diagram of GA scale.
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Figure 4. Path diagram of the GC scale.

3.4.4.	Confirmatory Factor Analysis of the 
Green Port Performance Scale

The fit indices calculated for construct validity 

of the GPP Scale, as presented in Figure 5, were: χ²/df 

= 2.304, CFI = 0.990, TLI = 0.978, GFI = 0.976, RMR = 

0.025, and RMSEA = 0.079.

These results indicate the following:

•	 The χ²/df, CFI, and TLI indices suggest acceptable 

model fit.
•	 The GFI and RMR indices demonstrate good mod-

el fit.
•	 However, the RMSEA index does not fall within 

the acceptable fit thresholds.

While most indices confirm a satisfactory level of 
construct validity, the elevated RMSEA value suggests 
that some aspects of the model may require further re-

finement to enhance overall fit.

Figure 5. Path diagram of the GPP scale.

3.4.5.	Reliability Analysis

The results of the Cronbach’s alpha coefficients 
indicate that the scales used in this study demonstrate 
high reliability. The number of items and their corre-
sponding Cronbach’s alpha values are as follows: Green 
Recruitment Scale (6 items; α = 0.921), Green Training 
Scale (4 items; α = 0.939), Green Participation Scale 
(5 items; α = 0.945), Green Performance Management 

Scale (3 items; α = 0.921), Green Compensation and Re-
ward Scale (4 items; α = 0.933), Green Human Resourc-
es Scale (22 items; α = 0.973), Green Awareness Scale (4 
items; α = 0.829), GC Scale (6 items; α = 0.962), Green 
Port Performance Scale (9 items; α = 0.918)

These high Cronbach’s alpha values indicate that 
the scales are reliable and produce consistent results 
across their respective constructs.

After determining the Cronbach’s alpha coeffi-
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cients, Composite Reliability, Average Variance Extract-
ed, and discriminant validity were assessed using the 

Fornell–Larcker Criterion. The results of the analysis 
are presented in Table 2.

Table 2. Reliability 1 (Composite Reliability, Average Variance Extracted, and HTMT).

Factor CR AVE Heterotrait–Monotrait Ratio of Correlations
GRS GRE GP GPM GCR

GRS 0.843 0.666 0.816 0.846 0.874 0.656 0.724
GRE 0.907 0.795 0.846 0.892 0.959 0.677 0.677
GP 0.922 0.780 0.874 0.959 0.883 0.648 0.740

GPM 0.877 0.797 0.656 0.677 0.648 0.893 0.737
GCR 0.924 0.785 0.724 0.677 0.740 0.737 0.886

For all constructs, Composite Reliability (CR) 
values ranged from 0.843 to 0.924, .exceeding the rec-
ommended threshold of 0.70, indicating that the scales 
are reliable. The Average Variance Extracted (AVE) val-
ues varied between 0.666 and 0.797, all above the 0.50 
benchmark, demonstrating that the items adequately 
capture their respective constructs. As presented in the 
tables, Heterotrait-Monotrait (HTMT) ratios below 0.85 
are considered satisfactory, whereas values between 
0.85 and 0.90 are interpreted as borderline. Since none 

of the HTMT values exceeded 0.90, discriminant validi-
ty is supported, suggesting that the constructs are em-
pirically distinct from one another.

As illustrated in Figures 3–5, the GA, GC, and GPP 
scales are modeled as single-factor constructs; there-
fore, only their Composite Reliability (CR) and Average 
Variance Extracted (AVE) values were assessed and are 
reported in Table 3. Based on these results, it can be 
concluded that the scales are reliable and that the items 
appropriately capture their respective constructs.

Table 3. Reliability 2 (Composite Reliability, Average Variance Extracted).
Dimension CR AVE

GPP 0.891 0.648
GA 0.781 0.561
GC 0.949 0.980

3.4.6.	Correlation Analysis

The correlation analysis results for the factors ex-
amined for construct validity in the study are presented 
in Table 4.

Upon examining the correlation analysis results, 
a statistically significant, positive, and moderate-level 

relationship exists among GPP and GHRM, GA, and GC. 

Whereas, there is a statistically significant and strong 

bond among GA and GHRM, GC and GHRM, as well as 

GC and GA. These findings indicate how these con-

structs interact with each other and show that the rela-

tionships between the scales are strong. 

Table 4. Correlation.
    GHRM GA GC

GHRM 
R
P

GA
R 0.775
p 0.000

GC
R 0.764 0.828
p 0.000 0.000

GPP 
R 0.564 0.522 0.435
p 0.000 0.000 0.000
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3.4.7.	Regression Analyses 

The results of the regression analyses are pre-
sented in Table 5.

According to the SEM regression results present-
ed in Table 5, GRE, one of the sub-dimensions of GHRM, 
has a moderate and statistically significant effect on 
GPP (β = 0.417, p = 0.002). Other sub-dimensions, such 
as GPM, have very small and non-significant effects on 
GPP (β = 0.040, p = 0.756). Among the sub-dimensions, 
GRE exhibits the strongest effect, whereas GPM has the 
weakest effect. 

One of the objectives of the study is to determine 
whether GC mediates the relationship between GHRM 
and GPP. The boobstrap analysis indicates that while 
GHRM has a strong and significant effect on GC (β = 

0.705, p = 0.001). The indirect effect of GHRM on GPP 

via GC is not significant. This suggests that GC does not 

play a mediating role in this relationship. 

Another objective was to examine whether GA 

moderates the relationship between GHRM and GPP. 

The results show that the moderating effect of GA is 

not significant. To further illustrate the nature of the 

non-significant moderating effect, a simple slope analy-

sis was conducted and visualized in Figure 6. As shown 

in Figure 6, the relationship between GHRM and GPP 

remains largely parallel across low (−1 SD), mean, and 

high (+1 SD) levels of green awareness, indicating that 

variations in green awareness do not meaningfully alter 

the strength or direction of this relationship.

Table 5. Regression analyses (SEM).
Variable Boostrap (95%CI)

β SE p
Depent Independent Lower Upper

GPP GRS [−0.142–0.289] 0.060 0.088 0.507
GPP GRE [0.198–0.620] 0.417 0.110 0.002
GPP GP [−0.036–0.369] 0.157 0.107 0.138
GPP GPM [−0.188–0.233] 0.040 0.088 0.756
GPP GCR [−0.204–0.064] −0.074 0.063 0.290
GPP GA [−0.209–0.770] 0.302 0.097 0.229
GPP GC [−0.277–0.124] −0.082 0.093 0.469
GPP GHRMXGA [−0.515–0.306] −0.134 0.029 0.549
GCa GHRM [1.014–1.382] 0.705 0.047 0.001

Note: a: Mediating variable.
N = 210 standard errors are based on maximum likelihood estimation. Confidence intervals are bias-corrected boostrap intervals based on 2000 resamples R2 for 
GPP = 0.543, p < 0.010.

Figure 6. Simple slope analysis of the moderating effect of GA on the relationship between GHRM and GPP.
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The model explains 54.3% of the variance in GPP 
(R2 = 0.543, p < 0.010). Standard errors were estimat-
ed using maximum likelihood(ML), and the confidence 
intervals are bias-corrected bootstrap intervals based 
on 2000 resamples, providing robust estimates for the 
effects. 

4.	Findings and Discussion
This study searched for the association between 

GHRM and GPP. In line with the previous studies [22,32], 
regression analyses revealed a positive and significant 
association between GHRM and GPP, suggesting that the 
adoption of green HR practices may contribute to en-
hanced environmental performance in port operations. 
The findings indicate that among the GHRM sub-dimen-
sions—green recruitment and selection, green training, 
green involvement, green performance management, 
and green compensation and rewards—green training 
has a positive effect on GPP. These results highlight the 
critical role of training initiatives in enhancing GPP, re-
inforcing prior studies that emphasize the importance 
of employee development in fostering sustainability [62]. 

The finding that green training is the only signif-
icant predictor of GPP (H1c) among all GHRM dimen-
sions is particularly telling for the maritime sector. In 
the context of Turkish ports in the Maramara Region, 
this suggests that environmental performance is cur-
rently driven more by technical competence than by 
incentive-based or participatory mechanisms. Ports are 
highly technical environments where compliance with 
international standards (e.g., MARPOL) requires specif-

ic, hands-on skills. Therefore, targeted training directly 
impacts operational outcomes by reducing errors and 
optimizing resource use, whereas compensation (H1e) 
or recruitment (H1a) may have more distal, long-term 
effects that are not yet captured in the current opera-
tional cycle.

While previous studies [33,45], including Dhaene 
et al. [61,63], suggest that GC serves as a key mechanism 
linking GHRM to green outcomes, our findings indicate 
otherwise. Contrary to the hypothesized expectations, 
Green Creativity (GC) did not serve as a significant me-
diator (H3), and Green Awareness (GA) did not moder-
ate the GHRM–GPP relationship (H4). These non-signif-
icant results can be attributed to the structural rigidity 
and high degree of standardization inherent in port 
operations. Port activities are governed by strict safety 
protocols and ‘just-in-time’ logistical pressures, leaving 
little room for ‘discretionary’ creative interventions. 
When workflows are highly routinized to ensure safety 
and efficiency, individual creativity (GC) may be stifled 
by hierarchical decision-making structures or fixed op-
erational procedures. Similarly, while GA increases in-
dividual sensitivity to environmental issues, its impact 
on performance is likely constrained by the capital-in-
tensive and hardware-dependent nature of ports; even 
an aware workforce cannot overcome performance lim-
itations imposed by aging port infrastructure or fixed 
technological setups. This suggests a ‘decoupling’ in the 
port context, where green intentions (GA/GC) are pres-
ent but cannot be fully translated into GPP due to oper-
ational constraints. The results of the hypothesis tests 
are summarized in Table 6.

Table 6. Results of Hypothesis Tests.
Hypotheses Test Statistic p-Value* Decision

H1 −0.665 0.506 Rejected
H1a 0.596 0.551 Accepted
H1b 1.406 0.160 Rejected
H1c 3.695 0.000 Accepted
H1d 0.425 0.671 Rejected
H1e −1.032 0.302 Rejected
H2 14.379 0.000 Accepted
H3 −1.074 0.283 Rejected
H4 −0.563 0.573 Rejected

Note: * Decision rule based on p < 0.05.



109

Sustainable Marine Structures | Volume 08 | Issue 01 | March 2026

4.1.	Theoretical Implications

This paper advances knowledge on the theoretical 
framework of sustainable HRM, particularly within the 
domain of environmental sustainability. The confirma-
tion of the direct bond between GHRM and GPP aligns 
with the Resource-Based View theory, which argues 
internal sources, such as HRM practices, can generate a 
business superiority in sustainability [64]. Notably, green 
selection and recruitment, green involvement, green 
training, and green performance management signifi-
cantly contribute to GPP, with green training playing a 
particularly prominent role. These findings suggest that 
organizations should prioritize training initiatives to 
develop employees’ expertise, abilities, and behaviors 
that drive environmental sustainability.

The varying strengths of the relationships be-
tween GHRM sub-dimensions and GPP highlight the 
importance of context-specific factors. The weaker rela-
tionship observed for green compensation and rewards 
suggests that while incentive-based strategies are rele-
vant, they may not have the same impact as training or 
performance management. This underscores the need 
for organizations to focus on HRM practices that yield 
more substantial effects on green performance out-
comes.

Additionally, the absence of a significant Interven-
ing role of GC challenges the assumption that innova-
tion-oriented mechanisms are primary drivers of the 
GHRM-GPP relationship. Instead, alternative pathways, 
such as organizational learning or knowledge-sharing 
practices, may better explain how GHRM fosters sus-
tainability. Similarly, the lack of significant moderation 
by GA suggests that while awareness initiatives are 
essential, they may not actively strengthen the GHRM-
GPP link. Future research should explore whether other 
contextual variables, such as leadership styles or regu-
latory pressures, play a more significant balancing role.

4.2.	Practical Implications

From a managerial perspective, these findings 
underscore the relevance of implementing effective 
GHRM practices to enhance GPP. Port authorities and 
managers should prioritize green training, as it has the 

most substantial impact on GPP. Investing in training 
programs can help employees develop the required ca-
pabilities to execute sustainability initiatives effectively.

While GA and GC remain important components 
of sustainable HRM, the current findings indicate that 
they may not directly enhance GPP as expected. Port 
managers should therefore focus on strengthening 
core GHRM practices such as green training and per-
formance management, rather than relying solely on 
awareness or creativity initiatives. The limited impact 
of green compensation and rewards suggests that orga-
nizations may need to design more effective incentive 
mechanisms that better align employee motivation with 
sustainability objectives in port operations.

4.3.	Limitations and Future Research

Despite its contributions, the present study has 
certain limitations. First, the sampling frame is restrict-
ed to ports in the Marmara Region. Although this region 
serves as Turkey’s primary maritime hub and accounts 
for a significant portion of its total trade volume, this 
geographical concentration may limit the generalizabil-
ity of the findings to all Turkish ports. Future research 
should encompass a broader national or international 
sampling frame to validate these results across diverse 
coastal regions. Using cross-sectional data constrains 
the power to build causal relations. Upcoming research 
should adopt longitudinal designs to investigate the 
long-range impact of GHRM practices on GPP. Addition-
ally, scrutinizing alternative mediators such as organi-
zational learning, knowledge-sharing, or leadership ap-
proaches could deliver a more thorough understanding 
of how GHRM influences green port performance.

Future studies should also investigate different 
industry contexts to assess whether the findings are 
generalizable beyond the maritime sector. Further-
more, additional balancing variables—such as regula-
tory frameworks, cultural influences, or technological 
advancements—could be examined to determine their 
role in shaping the GHRM-GPP relationship.

By tackling these research gaps, upcoming stud-
ies can further refine our comprehension of how GHRM 
practices contribute to sustainable port operations and 
broader environmental sustainability goals.
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5.	Conclusion
This study examined the relationship between 

GHRM practices and GPP in ports operating in the Mar-
mara Region of Turkey. The results indicate that GHRM 
has a generally positive and significant effect on GPP. 
However, when the sub-dimensions were analyzed, 
green training emerged as the only significant predic-
tor among the five dimensions tested, demonstrating 
that improvements in environmental performance in 
port operations can primarily be achieved through the 
development of green competencies via training initia-
tives.

One of the most striking findings of the study is 
that factors such as GC and GA did not play the expect-
ed roles in the GHRM–GPP relationship. This outcome 
may be attributed to the highly standardized, safety and 
security-oriented nature of port operations, which are 
subject to strict international regulations (e.g., MAR-
POL). Even when employees possess individual-level 
environmental awareness and creative potential, the 
hierarchical structure of ports and their highly planned, 
routine workflows may prevent these attributes from 
being translated into measurable performance out-
comes.

In conclusion, the findings suggest that in high-
risk industries such as ports, placing green training at 
the center of human resource strategies is crucial for 
achieving green transformation. In other words, the 
study concludes that the effectiveness of GHRM is high-
ly dependent on sectoral context and that green train-
ing should be prioritized as the most critical human re-
source lever to support sustainability objectives in port 
operations.
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