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The main purpose of the study is to examine the mediating role of green innovation (GI) and the moderating role
of stakeholder engagement (SE) in the impact of environmental sustainability practices (ESPs) on green per-
formance (PERF) in the hospitality sector based in Egypt. Data were collected from 236 employees of Egypt’s 5-
star hotels. The data were analyzed in Smart-PLS.The findings demonstrate that higher levels of environmental
sustainability practices (support for host communities (S), waste management (W), and conservation projects (C)

and green product innovation (Gpro), as well as green process innovation (Gprc), lead to improved measures of
green performance. Therefore, green product innovation and green process innovation partially mediate
environmental sustainability practices and green performance linkages. Furthermore, the findings confirm that
SE moderates the direct and indirect impact of environmental sustainability practices on hotel green perfor-
mance, using green innovation as a mediating mechanism.

1. Introduction

In the hospitality industry, the interplay between environmental
sustainability practices (ESPs), green innovation (GI), and stakeholder
engagement (SE) is pivotal for enhancing green performance (PERF)
(Asadi et al., 2020). The concept of PERF—defined as the measurable
improvement in environmental and economic outcomes resulting from
sustainable practices—serves as the ultimate indicator of success in
green hotels. Indeed, hospitality is one of the most consumptive

industries worldwide, significantly affecting energy consumption and
carbon emissions. For instance, in 2021, hotels accounted for approxi-
mately 363 million tons of carbon dioxide emissions, or about 1 percent
of total global emissions (Llanso, 2024). Such figures highlight the
critical imperative for hotels to adopt robust ESPs. Despite the increased
interest in sustainability, research focusing on how ESP intersects with
green innovation and stakeholder engagement to improve hotel per-
formance is still scant. Most of the literature so far tends to focus on each
of these constructs singly; hence, a gap in knowledge regarding their

List of abbreviations: GI, green innovation; SE, stakeholder engagement; ESPs, environmental sustainability practices; PERF, green performance; S, support for host
communities; W, waste management; C, conservation projects; Gpro, green product innovation; Gprc, green process innovation; IDT, innovation diffusion theory;
CSR, corporate social responsibility; RBV, resource-based view; WOM, word of mouth.
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combined effects remains (Camilleri, 2022; Upadhyay and Vadam,
2015). For instance, although energy efficiency measures are crucially
vital toward both cost reduction and reduced environmental impacts,
there remains limited research on how integrating stakeholder engage-
ment can further amplify such benefits (Upadhyay and Vadam, 2015).
Engaging in ESP types of activities not only meets increasing environ-
mental expectations from guests and regulatory bodies but also im-
proves operational efficiencies and positions hotels as responsible
corporate entities (Camilleri, 2022). Bohdanowicz (2006) and Chan
(2008) illustrate that practices like energy efficiency and waste reduc-
tion are crucial for sustainable operations and can significantly enhance
a property’s appeal to environmentally conscious consumers. Further-
more, the adoption of green innovations, as discussed by Chen (2010)
and Han et al. (2010), which include energy-efficient technologies and
sustainable architectural designs, not only reduces operational costs but
also enhances competitive advantage in a market increasingly drawn to
eco-friendly businesses. Briefly, Chen (2010) focuses on drivers of brand
equity in green marketing contexts, such as brand image, satisfaction,
and trust, while Han et al. (2010) examine psychological determinants
of consumer intention towards green hotels according to the Theory of
Planned Behaviour. Both studies provide valuable information
regarding consumer behaviour and marketing strategies in the green/-
environmentally sustainable industry. Additionally, effective stake-
holder engagement highlighted in the research by Lehtinen and
Aaltonen (2020) and Jalilvand et al. (2017) plays a crucial role in the
successful implementation of these practices, influencing everything
from reputation to customer loyalty and operational success.
Value-based solutions induce true collaboration by inducing common
values, such as the best-for-project principle and practices such as
co-located workspaces that internalize these values. Dynamism-based
solutions enable the timely and flexible organization to respond to
evolving stakeholder needs. The study emphasizes that coordinating
with external stakeholder engagement is a complex, cross-stakeholder
problem-solving exercise with different internal stakeholders and is
not solely the responsibility of project managers and emphasizes
balancing structure, collaboration, and flexibility to generate value in
inter-organizational projects. Their findings contribute a model of
structuring with significant implications for project stakeholder man-
agement and overall stakeholder theory (Lehtinen and Aaltonen, 2020).
Corporate social responsibility (CSR) indirectly fosters customer trust by
its indirect impact on reputation and word of mouth (WOM), which
themselves are closely connected with trust. Reputation is also a strong
CSR antecedent of WOM, perpetuating the influence chain from CSR to
trust via these mediators. Another study extended the hospitality man-
agement by applying both in the theoretical sense as it clarifies how CSR
initiatives can perform as creating the structure of customer trust, and
practically as it offers actionable advice to managers who desire to
leverage reputation and WOM strategies in building trust in service in-
dustries (Jalilvand et al., 2017). Together, these elements create a syn-
ergistic effect that boosts overall green performance, demonstrating the
essential nature of integrated sustainability strategies in the modern
hospitality sector.

Hospitality industry plays a pivotal role in global tourism and eco-
nomic development, but is also a significant contributor to environ-
mental degradation. Recognizing the urgent need for sustainability, the
industry has increasingly embraced environmental sustainability prac-
tices (Javaid et al., 2022). These practices, including energy efficiency,
waste reduction, water conservation, sustainable sourcing, and SE, aim
to mitigate the negative environmental impacts of hotel operations and
tourism. Pioneering research by Bohdanowicz (2006), Chan (2008),
Chen (2010), and Jalilvand et al. (2017) underscores the effectiveness of
these strategies in promoting environmental stewardship while main-
taining profitability and customer satisfaction. These studies highlight
the transformative potential of ESPs in fostering eco-friendly hospitality
practices that contribute significantly to sustainable development goals.

Green innovation (GI) consists of two essential aspects: green
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product innovation (Gpro) and green process innovation (Gprc), both of
which are crucial for promoting environmental sustainability. Green
product innovation (Gpro) involves the creation of eco-friendly products
or services aimed at reducing ecological impacts, such as energy-
efficient appliances and biodegradable materials (Weng et al., 2015).
On the other hand, Gprc focuses on implementing cleaner production
practices, waste reduction strategies, and resource-efficient technologies
to improve operational sustainability (Al-Hakimi et al., 2022). These
two dimensions work together to help businesses comply with regula-
tory requirements, satisfy consumer preferences for sustainability, and
minimize environmental impacts throughout product lifecycles. For
example, the integration of Gpro and Gprc can create synergies where
environmentally designed products are produced using renewable en-
ergy sources, thus enhancing overall environmental performance (Weng
et al., 2015).

Research indicates that companies that invest in both Gpro and Gprc
often enjoy competitive benefits, including cost reductions, enhanced
brand reputation, and increased resilience over the long term (Huang
and Li, 2017). Ultimately, emphasizing both Gpro and Gprc illustrates a
comprehensive strategy for green innovation that balances market
relevance with operational eco-efficiency (De Marchi et al., 2022).
Specifically, the Gpro in hospitality encompasses strategic selection and
use of materials that minimize environmental impact (Alabo and Any-
asor, 2020). This approach includes prioritizing materials that generate
the least pollution during their lifecycle (Dangelico and Pujari, 2010),
choosing those that require minimal energy and resources for produc-
tion (Shrivastava, 2018), using the fewest possible materials in product
development to reduce waste (Khan et al., 2021), and ensuring that
products are easily recyclable, reusable, or able to disintegrate at the end
of their lifecycle (Moshood et al., 2022).

Despite burgeoning interest in individual sustainability dimensions,
research remains fragmented, often examining ESPs, GI, or SE in isola-
tion (Camilleri, 2022; Upadhyay and Vadam, 2015). While energy effi-
ciency measures are vital for cost reduction and environmental impact
mitigation, there is limited understanding of how their benefits can be
further amplified through integrated stakeholder involvement
(Upadhyay and Vadam, 2015). To address this gap, this study in-
vestigates how the combined application of ESPs, GI—comprising Gpro
and Gprc—and SE drives PERF in hotels. Specifically, we aim to (1)
examine the direct effect of ESPs on green performance, (2) assess the
mediating role of GI in this relationship, and (3) evaluate how SE
moderates the ESP—GI-PERF pathway, thereby amplifying sustain-
ability outcomes.

This paper makes three primary contributions. First, it advances
theoretical understanding by integrating ESPs, GI, and SE into a unified
framework, thus bridging previously siloed research streams. Second, it
provides empirical evidence on both the mediating role of GI and the
moderating effect of SE in enhancing PERF. Third, it offers practical
guidance for hotel managers on designing synergistic sustainability
strategies that maximize environmental and economic gains. By pre-
senting these insights, our study equips practitioners and scholars with a
comprehensive roadmap for implementing and evaluating green initia-
tives in the modern hospitality sector.

2. Theoretical background and hypothesis development

This study attempted an empirical investigation of the Egyptian
hospitality industry by embedding stakeholder theory and innovation
diffusion theory (IDT). This framework exhibits crucial insights into how
hotels can enhance their sustainability efforts and improve performance.

2.1. Stakeholder Theory
Stakeholder theory suggests that organizations should pay attention

to all stakeholders’ interests in organizational decision-making pro-
cesses. This theory emphasizes that businesses, including hotels, commit
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to involving multiple stakeholders, such as employees, customers, sup-
pliers, and the local community, in striving for sustainable outcomes.
This commitment behavior will be assisted by building collaboration
and mutual responsibility among these different stakeholders, leading to
enhancements in the sustainability performance of hotels and, subse-
quently, their overall performance (Freeman, 2010; Mondonedo, 2021).
SE is crucial for implementing ESPs in the hospitality industry. Both can
support and show valuable insights into sustainability challenges and
opportunities, helping hotels develop strategies aligning with business
objectives and community expectations. Research indicates that effec-
tive stakeholder engagement can lead to better environmental perfor-
mance and greater customer satisfaction (Amoako et al., 2021).

2.2. Innovation Diffusion Theory (IDT)

IDT, pioneered by Rogers (Rogers et al., 2014), describes the process
of dissemination of new ideas and technologies within an organization.
The theory can be applied in the context of hotels to understand how
green innovations will be diffused as a response to ESPs (Bolici et al.,
2020; Yuan et al., 2023). According to Rogers et al. (2014), the main
elements in the diffusion process are the innovation itself, communica-
tion channels, social systems, and perceived attributes of the innovation.

Green Innovations (GI) will prevail and conquer for longer in
upgrading the hotel industry’s environmental performance, especially
when it comes to energy-efficient systems or sustainable sourcing
practices. The theory postulates that organizational culture, manage-
ment support, and involvement of stakeholders facilitate the adoption of
such innovations (Khatter et al., 2021; Yuan et al., 2023). Khatter et al.
(2021) investigated the role of various stakeholders in the imple-
mentation and adoption of environmentally sustainable policies and
practices (ESPPs) in the Australian hotel industry and defines that the
adoption is driven by financial considerations, marketing benefits, and
owner/shareholder interests but is prevented by constraints such as time
pressures, resource availability, and variations in stakeholder attitudes.
Yuan et al. (2023) investigate the link between business ethics diffusion
and innovation performance in the tourism and hospitality industry,
focusing on the mediating roles of service innovation and
knowledge-sharing. This study will thus uncover the role of these two
theories in the nexus of using green innovation as a mediator and
stakeholder engagement as a moderator in the linkage between envi-
ronmentally sustainable practices and green practices in Egyptian
hotels.

2.3. Environmental Sustainability Practices(ESPs)

Environmental sustainability practices encompass a broad range of
activities and strategies that aim to minimize the environmental impact
of business operations (Sarkis, 2001). In the hospitality, these practices
are critical not only for reducing ecological footprints but also for
meeting the increasing environmental expectations of guests and regu-
latory bodies (Bohdanowicz, 2006). For hotels, sustainability practices
such as energy efficiency measures, water conservation techniques, and
waste reduction programs are essential for sustainable operations
(Mensah, 2006). These initiatives directly contribute to operational cost
savings and enhance the property’s marketability to environmentally
conscious consumers (Chan, 2008). Furthermore, adopting green certi-
fications and integrating sustainable building designs and materials
demonstrate a hotel’s commitment to environmental stewardship,
which can significantly enhance guest satisfaction and loyalty
(Manaktola and Jauhari, 2007). Ayuso (2007) shows that sustainable
practices lead to better resource management and can improve the
long-term viability of hotel operations (Ayuso, 2007). Additionally,
proactive engagement in environmental sustainability can serve as a
differentiator in a competitive market, attracting leisure and business
travelers increasingly making decisions based on CSR practices
(Tzschentke et al., 2008). Moreover, studies indicate that hotels

International Journal of Hospitality Management 131 (2025) 104301

engaging in comprehensive sustainability programs often experience
improved relationships with local governments and communities,
facilitating smoother operations and expansions (Ashley et al., 2007;
Ngo et al., 2018; Pasape et al., 2012).

2.4. Stakeholder Engagement (SE)

Stakeholder engagement refers to the strategies and efforts organi-
zations use to communicate and involve key groups in their operational
decisions (Lehtinen and Aaltonen, 2020), which may include customers,
employees, suppliers, and the local community among others
(O’Riordan and Fairbrass, 2014). In the hospitality industry context,
effective SE is crucial as it directly influences reputation, customer
loyalty, and operational success (Jalilvand et al., 2017). For hotels,
actively engaging stakeholders can lead to enhanced sustainability ini-
tiatives, improved service quality, and stronger community relations
(Farmaki, 2019). Bhattacharya and Sen (2003) highlights that com-
panies engaging stakeholders with genuine concern and transparent
practices can significantly boost their brand perception and customer
loyalty. Specifically, engaging employees in decision-making and sus-
tainability programs in hotels leads to higher job satisfaction and better
service outcomes, which are critical for guest satisfaction and imporved
business (Holcomb et al., 2007). Furthermore, involving local commu-
nities and suppliers in the hotel’s sustainability efforts can strengthen
local economic ties and ensure the long-term viability of environmental
strategies, proving that stakeholder engagement is integral to opera-
tional efficiency and sustainable growth (Cvelbar and Dwyer, 2013).

2.5. Green Innovation (GI)

Green innovation refers to developing and implementing new tech-
nologies, processes, and practices to enhance environmental sustain-
ability (Tseng et al., 2013). In the hospitality industry, GI is increasingly
seen as a vital component of operational strategy, influencing not only
environmental outcomes but also financial performance and customer
satisfaction (Chen, 2010). Hotels are adopting innovative green tech-
nologies such as energy-efficient HVAC systems, water recycling pro-
cesses, and intelligent lighting systems, which significantly reduce
energy and water consumption (Han et al., 2010). Moreover, integrating
sustainable architectural designs and using eco-friendly materials in
hotel construction and renovations are examples of how GI can align
with aesthetic and functional needs while minimizing environmental
impacts (Serrano Baena, 2023). Green innovation can be considered the
missing link between ESPs and green performance, translating sustain-
able practices into performance outcomes. For example, if energy con-
servation measures are one of the environmental sustainability practices
adopted by hotels, green innovation may facilitate effective imple-
mentation of such practices, leading to improved operational effi-
ciencies and enhanced environmental performance. For example, the
research among hotel employees showed that green transformational
leadership and green HRM practices are positively related to environ-
mental performance because they enhance eco-innovation. This study
underscores how leadership and HR practices may drive green innova-
tion, influencing sustainability outcomes (Surya et al., 2024). Another
study also established a significant association between green innova-
tion and green practices among hotels within the city. Strong association
in such cases suggests that effective implementation of green in-
novations has better outcomes of environmental sustainability
(Chivandi et al., 2023).

Green innovation, includes green product innovation (Gpro) aimed
at creating environmentally friendly products to lessen ecological im-
pacts and green process innovation (Gprc) focused on sustainable pro-
duction techniques and resource efficiency, allows companies to comply
with regulations, satisfy sustainability-oriented consumer preferences,
and mitigate environmental effects (Huang and Li, 2017).

These innovative practices help hotels reduce operational costs and
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enhance their competitive edge in a market where consumers are
increasingly drawn to eco-friendly businesses (Horng et al., 2017).
Additionally, hotels that pioneer in adopting green innovations often
gain benefits in terms of regulatory compliance, easier access to green
financing, and improved brand image, which can attract new customer
segments and increase market share (Kasim, 2009). The proactive
approach to green innovation fosters stronger relationships with stake-
holders, including investors increasingly looking for sustainable in-
vestment opportunities (Manaktola and Jauhari, 2007). Research
further suggests that green innovation serves not only as a tool for
environmental management but also as a strategic asset that can lead to
new opportunities for service differentiation and value creation in the
hospitality sector (Chan and Hawkins, 2010; Hsiao and Chuang, 2016;
Kuo et al., 2022).

2.6. Green Performance (PERF) in the Hospitality Domain

Hotel performance traditionally focuses on financial metrics such as
revenue per available room (RevPAR), occupancy rates, and profit
margins (Remy et al., 2023). However, in the context of increasing
environmental and social awareness, performance metrics now also
encompass sustainability achievements and their impact on the overall
business health (Singh et al., 2014). In the hospitality industry, sus-
tainable practices have been shown to positively influence green per-
formance by reducing costs through efficient resource use and
enhancing customer satisfaction and loyalty through green branding
(Zhang et al., 2012).

Adopting environmental sustainability practices can lead to
improved operational efficiencies, such as lower energy and water
consumption, directly decreasing operating costs and improving prof-
itability (Kularatne et al., 2019). Furthermore, hotels that are actively
engaged in environmental stewardship often experience a boost in their
public image and attract a growing segment of environmentally
conscious consumers (Molina-Azorin et al., 2009). This positive repu-
tation contributes to competitive advantage and can drive higher oc-
cupancy rates and pricing premiums (Cheng et al., 2006). Moreover, the
integration of sustainable practices and green innovations in hotels is
increasingly recognized by industry awards and certifications, which
serve as additional marketing tools that enhance performance
(Tzschentke et al., 2008). These certifications validate a hotel’s envi-
ronmental efforts and reassure potential guests of the property’s
commitment to sustainability, which can be a deciding factor in hotel
selection for eco-conscious travelers (Han et al., 2010).

2.7. Hypotheses Development

2.7.1. Environmental Sustainability Practices and Green Performance

Green performance in the current hospitality landscape is a complex
amalgam that now extends beyond mere financial outcomes to include a
wider array of sustainability-driven measures (Sajid and Ertz, 2024),
reflecting an industry that is adapting to the more conscientious pre-
dilections of contemporary society (Nogueira, 2023). Hotel performance
transcends traditional financial metrics such as occupancy rates, average
daily rate (ADR), and revenue per available room (RevPAR), extending
into areas of customer satisfaction, brand reputation, and now,
increasingly, sustainability performance (Rogers, 2019). Le et al. (2021)
illuminate that hotel performance in the modern age is intricately linked
with customer perceptions of service quality and their overall experi-
ence. Furthermore, Sigala (2018) emphasizes the evolving nature of
hotel performance indicators, suggesting that hotels that excel in sus-
tainable practices often see enhanced customer loyalty and a stronger
brand image, which can lead to improved financial performance.

In addition, Zhang et al. (2012) posits that hotels that effectively
manage and execute sustainable operations not only see cost savings due
to efficiency improvements but can also command higher price pre-
miums, thereby directly impacting their bottom line. According to
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Kucukusta et al. (2013), hotels that actively participate in community
welfare and environmental conservation efforts report an increase in
customer satisfaction and are often rewarded with increased business.
Langgat et al. (2023) brought to light the substantial impact that envi-
ronmental sustainability practices exert on the multifaceted aspects of
hotel performance, suggesting that ease of use and top management
support are the key determinants of adopting sustainable practices and
conservation projects. Cvelbar and Dwyer (2013) highlighted the stra-
tegic significance of sustainability in the context of Slovenian hotels, the
findings of the study underscored that the implementation of environ-
mental sustainability practices is a key driver in boosting hotel perfor-
mance and generating stakeholder value.

Organizations support their local communities often see multiple
benefits (Vargas-Hernandez et al., 2023). This support can take many
forms, such as local hiring, engaging in regional development projects,
or sponsoring local events. The tangible benefits of such initiatives
include enhanced community relations, which can lead to a more stable
operating environment (Stanitsas et al., 2021). Intangible benefits might
consist of increased brand loyalty and positive public perception, critical
in times of market uncertainty or regulatory scrutiny.In addition, Zhang
et al. (2020) demonstrate that community support initiatives positively
correlate with improved stakeholder relationships and can lead to
enhanced financial performance. Implementing effective waste man-
agement strategies is another core component of ESPs. Organizations
that adopt advanced waste reduction, recycling, and reuse practices
reduce their environmental impact and often see cost reductions and
increased operational efficiency (Howard et al., 2022). Furthermore,
regulatory compliance regarding waste can prevent legal issues and
fines, while innovative waste management can serve as a basis for
corporate leadership in sustainability (Puntillo, 2023). Porter and Linde
(1995) argued that such environmental improvements could lead to a
"win-win" scenario, where environmental and economic benefits go
hand-in-hand. Participation in conservation efforts, whether through
direct action or partnerships with environmental organizations, helps
preserve natural resources and biodiversity, which are vital for sus-
taining long-term ecological balance (Jhariya et al., 2022). These pro-
jects can improve the ecosystem services that benefit organizations, like
water purification and climate regulation, which are crucial for in-
dustries such as agriculture, forestry, and fisheries. The goodwill
generated by these efforts can also enhance customer satisfaction and
employee morale (Esthi and Setiawan, 2023), as noted by (Bansal and
Roth, 2000), who found that firms with proactive environmental stra-
tegies often outperform their less proactive peers in the long run. Hence,
the first hypothesis is:

H1: Environmentally sustainable practices have a significant effect on
Green performance.

2.7.2. Environmental Sustainability Practices and Green Innovation
Environmental sustainability practices in the hotel industry are
pivotal for reducing ecological footprints (Srivastava et al., 2024) and
act as a catalyst for fostering green innovation (Makhloufi et al., 2020).
These practices involve comprehensive strategies ranging from energy
efficiency to waste management and sustainable sourcing, which
fundamentally drive innovation within hotel operations. Bohdanowicz
et al. (2011) highlights that ESPs can stimulate the adoption of inno-
vative technologies and sustainable processes, which are crucial for
environmental conservation and operational efficiency. Similarly, Jones
et al. (2014) suggest that the implementation of ESPs are often associ-
ated with enhanced corporate reputation and operational innovations,
leading to sustainable competitive advantages. Furthermore, Chan and
Ho (2006) underlines the significant role that ESPs play in influencing
not just operational tactics but strategic innovations, with hotels
increasingly leveraging these practices to attract eco-conscious con-
sumers and differentiate themselves in the marketplace. The findings by
Mihalic (2016) reinforce this, indicating that hotels committed to sus-
tainability are more likely to engage in groundbreaking green
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innovations, thus meeting the evolving preferences of travelers and
gaining a larger share of the market. The positive repercussions of
environmental sustainability practices are extensive, influencing not
just a hotel’s immediate environment but also shaping industry stan-
dards and guest expectations. Hence, the second hypothesis is:

H2: Environmentally sustainable practices exert a significant effect on
green innovation.

2.7.3. Green Innovation as Mediator

Green innovation within the hospitality sector represents a
commitment to progress that does not compromise the well-being of the
planet Langgat et al. (2023). It includes a wide array of practices, from
implementing cutting-edge, resource-efficient technologies to adopting
radical new business models that prioritize sustainability (Almusaed
etal., 2023). Weng et al. (2015) provide compelling evidence that green
innovation is not merely a peripheral activity but a core component of
organizational performance that aligns with contemporary environ-
mental and corporate imperatives.

In the context of the hospitality, GI can be conceptualized as
comprising two major components: Gpro and Gprc, each with distinct
dimensions that facilitate environmental sustainability (Khan et al.,
2021). Gpro refers to the development of products that minimize envi-
ronmental impacts through their life cycle, from design to disposal
(Sarkar et al., 2022). This aspect of innovation focuses on four key di-
mensions: selecting materials that cause minimal pollution (Gprol),
using materials that require minimal energy and resources (Gpro2),
minimizing the use of materials (Gpro3), and enhancing product recy-
clability and reusability (Gpro4). These dimensions ensure that the
products not only contribute to sustainability but also adhere to the
principles of circular economy (Bohdanowicz, 2006; Chan, 2008). On
the other hand, Gprc involves the adoption of new or significantly
improved production processes that contribute to environmental pro-
tection. This includes the implementation of energy-efficient technolo-
gies, reduction in waste production, and the use of renewable energy
sources. The dimensions of Gprc can be categorized into energy effi-
ciency improvements, waste minimization, and the adoption of envi-
ronmentally friendly processes Chen (2010) and Han et al. (2010). Both
types of innovation play a crucial role in enhancing the PERF of a firm,
acting as mediators between ESPs and SE to improve overall environ-
mental outcomes (Lehtinen and Aaltonen, 2020; Jalilvand et al., 2017).
By integrating Gpro and Gprc, hospitality businesses can significantly
reduce their ecological footprints while engaging stakeholders in
meaningful ways.

The role of green innovation in the relationship between environ-
mentally sustainable practices and green performance is a critical area of
interest. Studies by Chan and Hawkins (2010) demonstrate that the
introduction of green innovation, driven by environmentally sustainable
practices, leads to significant operational efficiencies, reductions in
costs, and an increase in guest satisfaction due to enhanced service
quality and reputation. Similarly, Bohdanowicz et al. (2011) found that
environmental innovations resulting from sustainability practices can
substantially improve resource efficiency, which in turn enhances
overall hotel performance. According to Singh et al. (2014), hotels that
implement cutting-edge green technologies often see a direct improve-
ment in their performance indicators, such as energy savings, cost
reduction, and an enhanced competitive edge. Huang and Li (2017)
further illustrate that GI, particularly those that are customer-facing, can
significantly enhance guest perceptions of a hotel, leading to increased
satisfaction and increased productivity in business. Hence, the third and
fourth hypotheses are:

H3: Green innovation directly enhances Green performance.

H4: Green innovation mediates the relationship between Environmentally
sustainable practices and Green performance.

2.7.4. Stakeholder Engagement as Moderator
Stakeholder engagement in the hospitality sector embodies a
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strategic approach that aligns the interests of various groups—ranging
from investors, employees, and customers to local communities and
suppliers—with the hotel’s operational objectives (Farmaki, 2019). The
role of stakeholders in adopting and succeeding sustainability practices
cannot be overstated. As Irungu et al. (2022) illuminate, active collab-
orations with stakeholders have been pivotal in successfully integrating
green practices within hotel operations in the context of star-rated ho-
tels. Such engagements extend beyond mere consultation, inviting
stakeholders to participate in decision-making processes (Talley et al.,
2016), thus fostering a sense of ownership and commitment towards the
hotel’s environmental goals (Raub and Martin-Rios, 2019).

Research highlights the critical role of stakeholder engagement in
amplifying the positive outcomes of environmentally sustainable prac-
tices on green performance. According to Jones et al. (2014), hotels that
actively engage stakeholders in their sustainability strategies often see
enhanced results due to increased buy-in and support, which translates
into better implementation and more effective operational changes.
Greater involvement by stakeholders in ESPs could make them more
effective drivers of green performance. Indeed, hotels involving all
stakeholders in sustainability-related initiatives-employees, guests,
suppliers, and the community gain better access to various resources and
diverse perspectives, resulting in improved environmental performance.
A recent study focused on sustainable environmental management
practices among Malaysian hotels concluded that the participation of
stakeholders played a crucial role in implementing effective ESPs. The
findings revealed that hotels with higher stakeholder involvement fared
better regarding the realization of outcomes on sustainability and,
therefore, increasing green performance (Rassiah et al., 2024). These
interests and contributions may generate harmonious effects that rein-
force each other in the direction of value creation from sustainable
practices. For example, guest preference for greener choices incentivizes
hotels to implement stronger measures towards sustainability, resulting
in improved performance (Manaktola and Jauhari, 2007).

The influence of stakeholder engagement on the relationship be-
tween environmentally sustainable practices and green innovation is
also significant (Hossain et al., 2022). Tzschentke et al. (2008) assert
that stakeholder involvement is crucial in developing and deploying
innovative green technologies and practices. When stakeholders are
actively engaged, they are more likely to support and participate in
innovative initiatives, providing resources, ideas, and feedback that
enhance the development and application of green innovation
(Goodman et al., 2017). Stakeholder engagement also impacts the de-
gree to which hotels can translate ESPs into green innovations.
Engagement with stakeholders builds a work-centric culture of cooper-
ation and mutual responsibility, which is very important in driving
innovation. A study of green practices among star hotels in Hyderabad
found that the involvement of stakeholders influences the adoption of
innovative environmental practices. The results indicated that hotels
with higher levels of stakeholder engagement were more likely to
implement green innovations that align with their sustainability goals
(Behera, 2018). Stakeholders have plausible chances to give valuable
insights into customer preferences and emerging trends, empowering
hotels to innovate more effectively. Feedback from guests regarding
sustainability initiatives can guide hotels in emerging new eco-friendly
services or products (Rassiah et al., 2024).

The moderation of stakeholder engagement between green innova-
tion and green performance (PERF) is evident as stakeholders’ support
for green innovation significantly influences how these innovations
impact green performance. According to Bohdanowicz et al. (2011),
hotels that engage stakeholders in their green initiatives often experi-
ence a positive reception and increased support and enhance these in-
novations’ effectiveness in improving operational efficiencies and
customer satisfaction. Research has demonstrated that involving stake-
holders in the innovation process will lead to the realization of green
innovations that are more successfully implemented and accepted by
employees and customers. This acceptance translates into improved
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operational efficiencies and enhanced environmental performance
(Bohdanowicz, 2005). Hotels at the forefront of engaging the local
community in sustainability initiatives have demonstrated better green
performance indicators. These initiatives also help improve operational
practices and add to the hotel’s reputation as environmentally sensitive,
thereby enhancing the consumer base (Farmaki et al., 2014). Hence, the
subsequent hypotheses (fifth, sixth and seventh) are:

H5: Stakeholder engagement moderates the relationship between envi-
ronmentally sustainable practices and Green performance.

Heé6:: Stakeholder engagement will moderate the relationship between
environmentally sustainable practices and Green innovation.

H7: Stakeholder engagement moderates the relationship between Green
innovation and Green performance.

3. Methods

The investigation utilizes a quantitative survey design, collecting
data from Egypt’s 5-star hotel staff through a Google Forms-created
questionnaire. We selected Cairo and Sharm El-Sheikh for this study
because these cities are key tourism hubs in Egypt, hosting a significant
number of 5-star hotels that exemplify high-performance in the hospi-
tality sector. These cities are also strategic centers for economic activity
and tourism, making them ideal for examining the impact of environ-
mental sustainability practices and green performance. This kind of
methods are found in other previous studies as well (Khalifa et al., 2025;
Zaki and Elnagar, 2024; Elshaer et al., 2024). The survey, translated into
Arabic for Egyptian hotel personnel, underwent a pre-testing process
(Olson, 2010) to ensure its validity and sensitivity to modifications and
bias issues. A hotel deputy director then reviewed the draft instrument
for content validity and clarity, providing targeted feedback on wording
and structure. One week before the main survey, the revised question-
naire was administered to 45 hotel employees to assess item intelligi-
bility and response consistency. This pre-test led to minor wording
adjustments, enhancing overall reliability and ensuring the instrument
suited employees across different organizational levels.

3.1. Data collection and sampling

Sampling commenced with the choice of sample size and data
collection procedures targeting hotels in Cairo and Sharm El-Sheikh. We
chose these cities because they represent the core of Egypt’s luxury
hospitality market and have diverse 5-star hotels that are influenced by
both local and international best practices. Initially, online question-
naires and study goals were sent to the HR managers of all 5-star hotels
in these locations. Out of those contacted, 45 hotels participated in the
study, and their HR managers agreed to provide employee lists. We then
implemented a systematic random sampling technique by assigning
each employee a unique number from the provided lists and selecting
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every kth employee to participate. This ensured a representative sample
across various departments and organizational levels, rather than
relying solely on responses from HR managers, which could have
skewed the data toward strategic-level perspectives. To achieve a decent
response rate, we employed multiple follow-up reminders and provided
clear instructions to participants, emphasizing the importance of their
input. We also reassured potential respondents about the anonymity and
confidentiality of their responses, which encouraged honest and unbi-
ased participation. Data collection took place over a period of one month
by July 2023 to allow sufficient time for responses and follow-up com-
munications. Of the 450 invitations, 273 completed the survey (60.7
percent response rate). We then screened responses for multivariate
outliers using Mahalanobis distance at a significance threshold of
p < 0.001, which led to the removal of 37 cases. The resulting 236 valid
cases were sufficient for PLS-SEM analysis (Hair et al., 2020).This sys-
tematic and structured sampling approach ensured that the sample was
diverse and representative of the target group, thereby enhancing the
validity and reliability of the research findings. Including the detail of 45
hotels helps illustrate the scope and representativeness of the sample,
thereby enhancing the validity and reliability of the research findings.
Ethical considerations were a priority throughout the study. Prior to
data collection, the research protocol was reviewed and approved by our
institutional review board. All participants were provided with an
informed consent form that outlined the purpose of the study, ensured
confidentiality of responses, and stated that participation was entirely
voluntary. Additionally, the data collection process was conducted in
compliance with ethical guidelines to protect participants’ privacy and
data integrity.

Regarding the choice of analytical software, we selected SmartPLS
for several reasons. SmartPLS is well-suited for our research design
because it efficiently handles complex models with multiple constructs,
even when the sample size is moderate. Its capability to process both
reflective and formative constructs, coupled with its robust boot-
strapping procedure for significance testing and its tolerance for non-
normal data distributions, makes it an ideal tool for our study. This
ensures that our analytical results are both reliable and valid, thereby
enhancing the overall rigor of our research.

Given our reliance on self-reported survey data, responses may be
subject to social desirability bias and common method variance. To
mitigate these risks, we emphasized respondent anonymity, randomized
item order, and used both positively and negatively worded statements.
Nevertheless, future research could incorporate objective performance
metrics (e.g., energy-use logs, third-party audits) or multi-source data
(e.g., guest satisfaction scores, managerial assessments) to further vali-
date and triangulate self-reported measures.

3.2. Measures

We measured ESPs using nine items adapted from Langgat et al.

Stakeholder
Engagement

Hi

Environmental
Sustainability
Practices

S
w
y

/

Green

"\  Innovation
H4

Green
Performance

Fig. 1. Theoretical framework.
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(2023) and Mensah, Blankson, (2013)). ESPs comprised three di-
mensions: Support for Host Community (S1-S3), Waste Management
(W1-W3), and Conservation Projects (C1-C3). Support for Host Com-
munity captures hotel initiatives such as regional sourcing, community
development partnerships, and preservation of local culture. Waste
Management items assess practices to reduce waste generation, enhance
recycling, and implement composting. Conservation Projects focus on
long-term environmental programs such as habitat restoration and
resource conservation.

Green Innovation (GI) was operationalized via two reflective
dimensions—Green Product Innovation (GProl-GPro4) and Green
Process Innovation (GPrC1-GPrC4)—adapted from Chen et al. (2006)
and Weng et al. (2015). GPro items pertain to the development of
eco-friendly amenities, sustainable food offerings, and energy-efficient
appliances, while GPrC items cover cleaner production processes,
waste minimization strategies, and water-saving technologies.

Stakeholder Engagement (SE) was measured with five items
(SE1-SE5) adapted from Wachira et al. (2022). These items assess hotel
efforts to involve employees, suppliers, guests, and local communities in
sustainability decision-making and feedback processes.

Green Performance (PERF) employed five items (PERF1-PERF5)
drawn from Nhat et al. (2020), capturing both environmental outcomes
(e.g., reduced energy and water use) and economic benefits (e.g., cost
savings, enhanced reputation).

All constructs utilized a five-point Likert scale (1 = “Strongly
disagree” to 5 = “Strongly agree”).

Regarding measurement quality assessment, we assessed reliability
via Cronbach’s alpha (a > 0.70) and composite reliability (CR > 0.70).
Convergent validity was confirmed with average variance extracted
(AVE > 0.50) for all constructs. Discriminant validity was established
using the Fornell-Larcker criterion and the HTMT ratio (< 0.90). To
address common method bias, we conducted Harman’s single-factor
test, which showed that a single factor did not explain the majority of
variance (< 40 %), indicating that common method variance is not a
serious concern.

(Table 3).

4. Results
4.1. Respondent’s profile

Table 1 displayed the study’s analyzed 236 employees’ de-
mographics, revealing a higher gender breakdown (180,76.3 % males)

Table 1
Demographic characteristics.

Variables Frequency

Gender Female 56
Male 180

Age <25 6
25-35 150
35-45 50
45-55 20
> 55 10

School Primary/secondary 3
High school 20
University 200
Master/PhD 13

Position Hotel Management 200
Department heads 10
Supervisor 26

Experience Less than 5 years 50
5-10 years 150
More than 10 years 36

Marital status Single 100
Married 100
Divorced/widow 36

Total 236
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compared to 56,23.7 % females. The largest age group was 25-35
(150,63.6 %), followed by 35-45 (50,21.2 %). The majority had
completed a university degree (200,84.7 %), with a smaller percentage
having primary/secondary education (3.3 %) or a Master/PhD degree
(13,5.5%). The study found that hotel management was the most
common role, followed by supervisors and department heads. Experi-
ence levels varied, with a significant number having 5-10 years of
experience. Marital status was evenly distributed, with 42.4 % of par-
ticipants being single, 42.4 % married, and 15.3 % divorced or
widowed.

4.2. Inner model

The inner model assessment began with tests for common method
variance (CMV) and non-response bias. To address CMV, we conducted
Harman’s single-factor test, which revealed that the largest factor
accounted for only 32.7 percent of the variance, indicating that CMV is
not a significant concern (Henseler et al., 2015). Non-response bias was
evaluated by comparing early versus late respondents using
independent-samples t-tests on all key constructs; no significant differ-
ences were found, suggesting that our 60.7 percent response rate did not
introduce bias.

Next, we examined second-order constructs using a hierarchical
component model (HCM) in SmartPLS 3. All first- and second-order
factor loadings exceeded 0.70 and demonstrated satisfactory compos-
ite reliability (CR > 0.85), confirming the robustness of our measure-
ment structure.

The following table shows the main correlations among study fac-
tors. We checked data normality using skewness and kurtosis (Hair et al.,
2020). Table 2 displayed the results of a descriptive analysis for various
constructs. A detailed examination was carried out to investigate
different aspects related to sustainable practices in hospitality. Support
for the host community was found to have a high mean score of 4.8 (SD
= 0.6) and a t-value of 18.2. Waste management showed moderate
emphasis with a mean score of 3.9 (SD = 0.8) and a t-value of 14.9.
Conservation projects received considerable attention, scoring a mean of
4.2 (SD = 0.8) and a t-value of 12.8. Gpro demonstrated notable efforts,
with a mean of 4.1 (SD = 0.8) and a t-value of 13.8. Gprc had ongoing
initiatives with a mean score of 3.8 (SD = 0.9) and a t-value of 14.9. SE
implied active involvement, achieving a mean score of 3.8 (SD = 1.0)
and a t-value of 15.2. Lastly, PERF was commendable, scoring a mean of
4.3 (SD = 0.7) and a t-value of 16.4. Furthermore, measures of kurtosis
and skewness were assessed, revealing different distributional charac-
teristics among the constructs. These results offer valuable insights into
the current status of ESPs in the hospitality sector. Notable relationships
(p * <0.05) were highlighted, indicating significant associations be-
tween the constructs.

The measurement model statistics from Table 3 indicate strong
reliability and validity for each construct. For S, W, C, Gpro, Gprc, SE,
and PERF, Cronbach’s alpha coefficients range from 0.838 to 0.966,
demonstrating high internal consistency. Factor loadings for individual
items range from 0.755 to 0.954, indicating substantial relationships
between items and their respective constructs. Average Variance
Extracted (AVE) values range from 0.681 to 0.845, surpassing the rec-
ommended threshold of 0.5, indicating convergent validity. Composite
Reliability (CR) values range from 0.927 to 0.970, exceeding the
threshold of 0.7, further confirming reliability. Additionally, the Vari-
ance Inflation Factor (VIF) values, ranging from 1.028 to 2.35, suggest
no issues of multicollinearity. Therefore, these statistics affirm the
robustness of the measurement model in accurately capturing the
intended constructs. Overall, the constructs exhibit satisfactory reli-
ability and validity, as indicated by the model fit indices.

Table 4 presents an analysis of discriminant validity using the
Fornell-Larcker criterion and Heterotrait-Monotrait (HTMT) ratios (Hair
et al., 2020). The role of discriminant validity is crucial as it reveals the
strength of correlations between constructs and highlights their
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Table 2
Descriptive analysis.
Constructs M SD t Kurtosis Skewness S w C Gpro Gprc SE PERF
Support for host community (S) 4.8 0.6 18.2 2.399 -2.11 1.0
Waste management (W) 3.9 0.8 14.9 1.357 -1.28 .49 * 1.0
Conservation projects (C) 4.2 0.8 12.8 2.87 —0.787 .59 * .68 * 1.0
Green product innovation (Gpro) 4.1 0.8 13.8 3.18 —2.28 .68 * .69 * 73 * 1.0
Green process innovation (Gprc) 3.8 0.9 14.9 3.21 -1.19 .50 * .58 * .59 * .55 * 1.0
Stakeholder engagement (SE) 3.8 1.0 15.2 2.39 -2.10 57 * .69 * .70 * .70 * 51 * 1.0
Green performance (PERF) 4.3 0.7 16.4 2.19 -1.17 .59 * .65 * 62 * .66 * .55 * 74 * 1.0
Table 3
Factor loadings and model fit indices.
Construct code Items Loadings « CR AVE VIF
Support for host S1 Use of local materials 0.814 0.913 0.927 0.681 1.028
community (S) S2 Purchases from local sources 0.810
S3 Improvement of lives of local residents by ploughing back profit 0.755
Waste management (W) W1 Composting of waste 0.927 0.930 0.970 0.845 1.29
w2 Implementation of recycling program. 0.927
w3 Reuse of papers, cans, bottles and plastic 0.821
Conservation projects C1 Use of energy-efficient equipment and products 0.818 0.886 0.950 0.762 1.31
© Cc2 Installation of water-efficient devices and equipment 0.870
Cc3 Prescription of environmental standards for suppliers 0.852
Green product Gprol The hotel chooses the materials of the product that produce the least amount of pollution  0.864 0.919 0.953 0.771 1.35
innovation (Gpro) for conducting the product development or design
Gpro2 The hotel chooses the materials of the product that consume the least amount of energy and ~ 0.882
resources for conducting the product development or design
Gpro3 The hotel uses the fewest amount of materials to comprise the product for conducting the ~ 0.844
product development or design
Gpro4 The hotel would circumspectly deliberate whether the product is easy to recycle, reuse, and ~ 0.924
decompose for conducting the product development or design
Green process Gprel The manufacturing process of the hotel effectively reduces the emission of hazardous 0.821 0.838 0.943 0.761 2.35
innovation (Gprc) substances or waste
Gpre2 The manufacturing process of the hotel recycles waste and emission that allow them to be ~ 0.811
treated and re-used
Gprc3 The manufacturing process of the hotel reduces the consumption of water, electricity, coal,  0.854
or oil.
Gprc4 The manufacturing process of the hotel reduces the use of raw materials 0.854
Stakeholder SE1 Our key stakeholders convey their perspectives about how to solve the hotels green 0.918 0.966 0.933 0.735 1.64
engagement (SE) practices problems successfully
SE2 Our key stakeholders provide new ideas for improving green practices 0.794
SE3 Our key stakeholders participate in defining green practices performance indicators a hotel ~ 0.847
should use and report on
SE4 Our key stakeholders participate in identifying green policies, objectives and programs 0.850
Green performance PERF1  Employees know the specific environmental targets, goals and responsibilities 0.817 0.919 0944 0.773 1.62
(PERF) PERF2  Employee’s environmental behavior and contributions to hotels’ environmental 0.846
performance are assessed
PERF3  Providing regular feedback to employees or teams to achieve environmental goals or 0.892
improve hotel’s environmental performance
PERF4  Achievement of environmental goals is seen as one of the criteria in system of employee 0.915
performance appraisal
PERF5  Roles of managers in achieving environmental outcomes included in appraisals 0.921
distinctiveness, essential for ensuring the validity of the measurement
T?blei 4. L model. In the Fornell-Larcker matrix, diagonal values represent each
Discriminant validity. R N
construct’s square roots of the Average Variance Extracted (AVE). These
Fornell-Larcker S w c Gpro  Gprc  SE PERF values should exceed the off-diagonal correlations to establish discrim-
S 0.99 022 032  0.09 0.08 023  0.09 inant validity. Additionally, the HTMT ratios measure the strength of
w 0.96  0.29 0.01 0.02 0.12 0.09 relationships between constructs, with values below 0.85 indicating
c 0.89 0.01 0.03 0.13 0.18 discriminant validity (Henseler et al., 2015).
Gpro 0.96 0.52 0.09 0.07
Gprc 0.87 0.11
SE 0.81  0.18 4.3. Outer model
PERF 0.92
ISHMT .89 6 w ¢ Gpro  Gpre  SE PERF In the structural evaluation, we employed bootstrapping with 1000
W 51 92 resamples in SmartPLS 3 to test all hypothesized paths., as shown in
C 48 57 .86 Fig. 2. The internal factors accounted for about 41 % and 51 % of the
Gpro -52 .62 42 -89 changes in the external factors (GI construct ‘Gpro, Gprc’ and PERF
Gpre 45 32 25 54 87 dimension), signifying robust constructs To evaluate the overall fit of the
SE .60 .53 .50 .50 44 .89 . . si1s
PERF 33 40 42 ‘60 42 42 99 model, we performed a confirmatory factor analysis (CFA) within the

Note: Diagonal values are denoted for square root of AVE.

SEM framework. The fit indices obtained were compared against
established thresholds: the Chi-square to degrees of freedom ratio
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(acceptable if > 0.95). All indices fell within the recommended ranges,
indicating a well-fitting model (Henseler et al., 2015). Furthermore,
path coefficients, along with t-values (all > 1.64) and p-values (< 0.01),
confirmed the statistical significance of each proposed relationship
(Henseler et al., 2015).

4.4. Hypotheses testing

In the structural model (Fig. 2), PERF is significantly affected by ESPs
with a coefficient of p=0.191 and a p-value of less than 0.001. This
finding supports (H1). Hypothesis 2 is confirmed by the significant path
coefficient between ESPs and GI, which is p= 0.0511with a p-value less
than 0.001. Furthermore, H) is validated by the significant path coeffi-
cient between GI and PERF, indicated by f= 0.466 and a p-value of less
than 0.000. These results suggest that increased levels of ESPs and GI
indicators (Gpro and Gprc) are associated with higher performance
levels. Consequently, it can be concluded that all hypotheses (H1, H2,
and H3) are accepted.

Empirical findings of this research (Table 5) indicate that GI in-
dicators (Gpro and Gprc) play a full mediating role in the relationship
between ESPs and PERF. Consistent with Hair et al. (2020) recommen-
dations, there were examined all regression coefficients (direct/indirect
effects) and it was found that the path direction is statistically signifi-
cant. Therefore, Gpro and Gprc partially mediate the ESPs and PERF

linkage, supporting h4. The R? for all GI factors was 0.410, representing
the proportion of the variance in the dependent variable (PERF) that is
predictable from the independent variables. In this context, an R* value
of 0.410 for all GI factors indicates that these factors collectively explain
41.1 % of the variance in the outcome. Similarly, an R? value of 0.510
for all PERF items suggests that these items collectively explain 51 % of
the variance. These R? values provide insights into the predictive power
of GI factors and the dependent variables in the mediation analysis.

Table 5 presents the indirect effect of ESPs on PERF via GI. The in-
direct effect is 0.031 (p = 0.001, 95 % CI [0.018, 0.140]), and the
variance accounted for (VAF) is 35 percent, indicating a partial media-
tion of moderate strength (VAF between 20 % and 80 %). This suggests
that while ESPs exert a direct influence on PERF, a meaningful portion of
their impact operates through GI.

As shown in Table 6 and Fig. 3, Stakeholder Engagement (SE)
significantly moderates the ESPs—PERF relationship (§ = 0.122,
t=2.021, p = 0.004). The interaction effect size (f>) for SE is 0.056,
which constitutes a small to moderate effect according to Cohen’s
thresholds (f> = 0.02 small, 0.15 medium). This indicates that higher SE
modestly amplifies the positive impact of ESPs on PERF, demonstrating
a context-dependent enhancement of green performance under strong
stakeholder involvement. As a result, (H6, and H7) were strongly
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Table 6
Moderation effect with collinearity test.
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Collinearity Statistics

Model Unstandardized Standard Error Standardized t P Tolerance VIF
H70 (Intercept) 3.734 0.074 50.425 <.001
(Intercept) 1.329 0.925 1.437 0.152
H7, GI —0.307 0.225 —0.176 —1.367 <.001 0.123 1.109
SE 0.365 0.278 0.276 1.315 <.001 0.046 1.577
GI x SE 0.122 0.060 0.591 2.021 0.004 0.024 2.906
Marginal effect of GI on PERF Marginal effect of SE on PERF
5 L
4.5 4.5
_ 4 L 4
© =0.560x + 1.85 o« =0.560x + 1.85
35 ¥ Moderator o 35 Y X Moderator
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Fig. 3. The moderation effect of SE on the ESPs-PERF link.
supported. innovations in product offerings by hotels. Additionally, the research by

The goal of this study is to examine the mediating role of GI and the
moderating role of SE in the impact of ESP on PERF in Egypt’s 5-star
hotels. This analysis adopted a quantitative approach from from staff
of Egypt’s 5-star hotels.

The findings have a significant contribution both for managers and
future researchers, the results proved that green performance and green
innovation are positively and significantly influenced by environmental
sustainability practices (support for host community, waste manage-
ment, and conservation projects), which is corroborated by studies like
that of Horng et al. (2017), who found that eco-innovations contribute to
sustainable competitive advantages in hospitality sector. Consumers’
claim for sustainable hospitality practices fuels the adoption of ESPs
among hotels. Guests increasingly tend to choose accommodation based
on environmental credentials, and such a phenomenon could lead to
improved reputation and customer loyalty. Hence, with increasing ESPs
implemented by hotels, their green performance is likely to rise due to
consumer expectations. Most regions have enacted regulations coupled
with incentives tending toward making the hospitality sector sustain-
able. Thus, those hotels that proactively adopt ESPs will be on the side of
compliance and advantage in potential monetary incentives or certifi-
cated milestones for recognition on sustainability matters (Prud homme
and Raymond, 2013). The adoption of ESPs enhances an organizational
culture that is environmentally oriented. When employees are involved
with sustainable practices, they can more easily develop innovative
thinking to create new, more environmentally friendly products or ser-
vices for the organization. With such a cultural shift, increased green
innovation might result from this since the staff will be able to share
their ideas more effectively. Generally, the implementation of ESPs in-
cludes engaging employees, guests, and suppliers. These engagements
can ensure knowledge sharing and collaboration in understanding
innovative approaches toward sustainability challenges faced by
Amoako et al., (2021)). In this regard, feedback from customers on their
preferred sustainable amenities acts as a motivating factor for
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Singh et al. (2014) highlights the direct cost benefits and efficiency
improvements associated with sustainable practices amplified by inno-
vative green technologies. Also, these results are consistent with those of
Cvelbar and Dwyer (2013), who argue that the implementation of ESPs
is a key driver in boosting hotel performance and generating stakeholder
value. The result of the study by Langgat et al. (2023) also brought to
light the substantial impact that ESPs exert on the multifaceted aspects
of hotel performance. In addition, the findings prove that GI (Gpro, and
Gprc) positively and directly enhances PERF.

In testing the mediating role of GI, the results indicated that GI (Gpro
and Gprc) plays a full mediating role in the relationship between ESPs
and PERF. Gpro concerns the development of new green products or
services, while Gprc performs for organizational and technological
process changes that imperatively influence environmental perfor-
mance. Thus, both dimensions are interlinked with green innovation in
enhancing the sustainability profile of hotels. Most hotels, by imple-
menting ESPs, find the potential for innovations, either in product or
operational processes. For example, an institution of a waste reduction
program may trigger the creation of new recycling initiatives or envi-
ronmentally friendly amenities. Hotels committed to sustainability are
likely to invest in the development of innovative solutions that are in
line with their environmental objectives. The result of such innovation
could be the radical improvement of operational efficiency and envi-
ronmental performance. Finally, the findings show that SE plays a sig-
nificant moderating role in the relationship between ESPs and GI, as well
as in the relationship between GI and PERF. SE is also one of the
enabling mechanisms that not only enables the development of GI but
also maximizes its positive effects on PERF by improving cooperation,
knowledge sharing, and coordination of green goals inside and outside
the organization (Chen et al., 2024; Ma & Chen, 2024). SE also has a
pivotal role as a mediator by facilitating the exchange of information,
cooperation, and alignment of interests, which in turn strengthens the
enactment of environmental sustainability practices to effective GI. In
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the absence of SE, nonetheless, the value of ESPs in promoting GI could
be clogged or undermined (Rahmayanti et al., 2024; He et al., 2025). In
the context of these results, the influence of SE on the relationship be-
tween ESPs and GI is also significant (Hossain et al., 2022). This
approach is supported by the findings of Goodman et al. (2017), which
emphasize the role of collaborative innovation in achieving sustain-
ability goals. Stakeholders not only support but also participate in the
innovation process, making it crucial for hotels to foster environments
that encourage such engagement. Tzschentke et al. (2008) asserted that
stakeholder involvement is crucial in developing and deploying inno-
vative green technologies and practices.

Moreover, the impact of SE is seen in its ability to facilitate the
adoption and effectiveness of environmental sustainability practices, as
demonstrated by the work of Irungu et al. (2022), who argue that
employee motivation and participation are essential for advancing green
practices in hotels. Engaging stakeholders effectively ensures that sus-
tainability initiatives are more likely to be accepted and integrated into
daily operations, leading to better environmental outcomes.

Furthermore, this study’s outcomes align with the broader discourse
on sustainability in the hospitality sector, where integrating environ-
mental sustainability practices into business strategies is increasingly
seen as a foundational aspect of CSR and not just an operational choice.
This perspective is detailed in the work of Manaktola and Jauhari
(2007), who discuss how CSR activities, including sustainability prac-
tices, significantly enhance customer perceptions and loyalty.

4.5. Theoretical Implications

In this study, we examine ESPs, GI, SE, and PERF in Egyptian 5-star
hotels. Drawing on our findings, we now articulate integrated theoret-
ical and practical implications. This study theoretically enriches the IDT
and Resource-Based View (RBV) by demonstrating how SI is mediated,
aligning with GSCM in higher-order for not only by firm-endowed re-
sources in the form of brand reputation and image, but also by external
stakeholders’ perceptions in the form of satisfaction and trust. While
RBV is inclined to act with firm-based capabilities as sources of
competitiveness, our findings counter this inward focus by prioritizing
the co-creation of brand value at customer interfaces, somewhat leaning
towards Stakeholder Theory. Furthermore, our findings extend IDT by
showing how green trust is a social process that enables diffused green
practice regardless of the intrinsic properties of the innovation. This
implies a theoretical connection between IDT’s emphasis on innovation
characteristics and stakeholder-driven diffusion mechanisms in the real
world.

First, our partial mediation result (VAF = 35 %) reveals that GI plays
a critical but not exclusive role in transmitting the effect of ESPs to PERF.
This nuance challenges a strict application of Innovation Diffusion
Theory (Rogers et al., 2014), which suggests innovation is the sole
pathway for practice adoption; instead, our data indicate direct benefits
of ESPs—beyond those mediated by GI—highlighting dual mechanisms
of impact.

Second, while Stakeholder Theory (Freeman, 2010) predicts that
engaging diverse stakeholders invariably enhances outcomes, our
moderation analysis (f* = 0.056) shows a small-to-moderate effect of SE.
This suggests that contextual factors (e.g., organizational size, cultural
norms) likely condition the strength of stakeholder influence, pointing
scholars toward more contingency-based models of stakeholder
involvement.

Finally, the unexpectedly high R? for PERF (51 %) underscores the
combined power of ESPs and GI in emerging-market hotels but also
signals potential omitted variables—such as regulatory pressure or
green organizational culture—that future theory should integrate.

4.6. Practical Implications

Our results indicate that both direct ESPs initiatives (e.g., waste
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management protocols) and innovative enhancements (e.g., eco-
amenity design) contribute to green performance. Managers should
therefore adopt dual strategies: implement baseline sustainability
practices immediately, while phasing in green innovations to capture
complementary benefits.

Given the moderate role of SE, hotel leaders ought to prioritize
strategic stakeholder segments—particularly governmental bodies and
local communities—where engagement yields the greatest marginal
gain. For example, forging partnerships with municipal recycling pro-
grams may produce stronger performance boosts than broad, untargeted
outreach.

Policymakers can support this dual path by offering tiered incentives:
immediate grants for ESPs implementation and R&D tax credits for
green innovation projects. Such alignment ensures hotels are rewarded
for both foundational practices and continuous innovation.

Our cross-sectional survey (n = 236) provided robust evidence for
hypothesized paths, but its design precludes causal inferences; thus,
managers should pilot interventions and monitor performance longitu-
dinally before scaling. The systematic random sampling enhanced
representativeness within the sampled hotels, yet may under-represent
frontline staff less engaged in sustainability decisions, suggesting that
future mixed-methods research (e.g., interviews with maintenance staff)
could uncover additional drivers of PERF.

4.7. Future research and limitations

The hospitality industry is increasingly focusing on sustainability
and environmental preservation, leading to the need for hotels to
implement environmental sustainability practices for long-term success
(Lopez-Gamero et al., 2024; Kuo et al., 2022). This study examines green
performance (PERF) in the hotel context by integrating environmental
sustainability practices (ESPs), green innovation (GI), and stakeholder
engagement (SE).

Despite contributions, our research has several critical limitations.
First, our sample size (n = 236), while adequate for PLS-SEM, may lack
the statistical power to detect smaller mediation or moderation effects,
increasing the likelihood of Type II errors. Second, the cross-sectional
design limits our ability to infer causality; observed associations
among ESPs, GI, and PERF may reflect reverse or reciprocal relation-
ships. Future studies should adopt longitudinal designs to disentangle
these dynamics. Third, our use of systematic random sampling from HR-
provided employee lists, though structured, may introduce selection
bias—employees who opted in could differ systematically (e.g., being
more sustainability-minded) from non-respondents, thereby constrain-
ing the representativeness of our findings. Fourth, data were collected
solely from Egyptian 5-star hotels, which may limit external validity
given differing regulatory, cultural, and market conditions in other re-
gions. Researchers should replicate this study in diverse geographic and
hotel-category contexts (e.g., budget hotels, rural properties) to enhance
generalizability.

Building on these limitations, we recommend that future research:

Employ larger, more diverse samples to strengthen statistical power
and reduce sampling bias.

Use longitudinal or experimental designs to establish causal path-
ways among ESPs, GI, and PERF.

Incorporate probabilistic sampling techniques to ensure representa-
tive samples of hotel employees across departments and regions.
Investigate contextual moderators such as organizational size,
ownership structure, and regulatory stringency, which may influence
the efficacy of sustainability initiatives.

Explore technological enablers (e.g., blockchain, Al, IoT) through
mixed-methods approaches—combining surveys with case studies or
interviews—to capture rich, context-specific insights.
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e Compare across hotel segments (luxury vs. budget; urban vs. rural)
and international markets to identify best practices and boundary
conditions for green performance.

By critically reflecting on these limitations and charting clear di-
rections for more rigorous and generalizable future work, we aim to
guide subsequent studies toward a more nuanced understanding of
sustainability in the hospitality industry.
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