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Abstract 

This research investigates the impact of green innovation on hotel sustainable performance. In addition, it explores the effect of 
green innovation on differentiation strategy and the impact of differentiation strategy on hotel sustainable performance. It also 
examines the mediation role of differentiation strategy in the relationship between green innovation and hotel sustainable 
performance in green star hotels in Egypt. Data was gathered via self-administrated questionnaire from 500 staff members in green 
star hotels. Data was analyzed by using Smart-PLS V. 4.0.8.7 and SPSS v.24. The findings confirmed the significant impact of the 
green innovation on differentiation strategy and hotel sustainable performance. Furthermore, this research addressed that 
differentiation strategy has a positive impact hotel sustainable performance. It also showed that the relationship between green 
innovation and hotel sustainable performance is partially mediated by differentiation strategy. The research's findings add to the 
body of literature by illuminating the ways in which green innovation and differentiation strategy can enhance hotel sustainable 
performance. In addition, this study offers practical implications that may help hotel's managers in adopting green innovation and 
differentiation strategy which in turn improve hotel sustainable performance. 
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Introduction 

Over the past few years, hotels have been under stress from stakeholders (i.e., customers and 
competitors) due to the continuous environmental concerns. As a result, hotels are compelled to 
become green due to these strict environmental requirements (Sun & Nasrullah, 2024). 
Environmental degradation is mostly caused by the hospitality industry. The hotel industry, like 
other industries, uses natural resources excessively, which has many negative repercussions on 
the environment (Riva et al., 2020).  

In recent years, a major shift in the global corporate landscape has occurred. This shift is marked 
by an increased focus on environmental sustainability and the adoption of ecologically 
responsible practices (Akhtar et al., 2024). Businesses are becoming more interested in green 
innovation as a tool of environmental conservation due to mounting environmental concerns 
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(Gürlek & Koseoglu, 2021). In this regard, the notion of "green" or environmentally sustainable 
innovation has become increasingly important as businesses look to address the issues brought 
by resource scarcity, climate change, and societal expectations (Akhtar et al., 2024). 
Accordingly, green innovation aids companies in expanding their market share and 
strengthening their edge over rivals (Sellitto et al., 2020). Additionally, companies are focusing 
on improving their environmental and green innovation performance due to the influence of 
global organizations, consumers, governmental bodies, and society (Akhtar et al., 2024). For the 
hospitality and tourism sector, green innovation aims to create customized, eco-friendly services, 
production methods, and organizational strategies to reduce environmental harm (Gürlek & 
Tuna, 2018). For this reason, hotel organizations need to integrate environmental management 
strategies with green innovation practices so as to reduce the damage to the environment (Begum 
et al., 2021).  

Due to the fierce competition in the hospitality sector, guests can now quickly switch from 
service providers to another in pursuit of high-quality offerings. Consequently, a hospitality 
company can gain competitive advantage by differentiating its services from rivals (Chima, 
2023). In this instance, hotels can differentiate its service from that of its competitors in a number 
of ways. For example, it may choose to differentiate its offerings based on price or quality. If a 
company chooses to differentiate its services based on quality, it will use a tagline that 
emphasizes quality; if it chooses to differentiate its services based on price, it will market itself 
as the most affordable supplier of a particular service category (Chima, 2023).  

Over the past two decades, establishing sustainability has garnered significant attention in 
enterprises to ensure long-term performance for the entities and for employees (Kramar, 2014). 
In this context, sustainable performance has gained popularity as the United Nations established 
the objectives that the travel and tourism sector should achieve. Nonetheless, the hospitality 
sector has mostly ignored sustainable performance (Fatima & Elbanna, 2023). 

In Egypt, the tourism and hospitality are expanding quickly, as this sector faces environmental 
issues and worries as a result of this expansion (Yusoff et al., 2020). Consequently, hotels are 
increasingly required to implement sustainable practices and eco-friendly tourism (Khawand et 
al., 2022). Thus, green star environmental sustainability was created as a solution to these 
problems (Yusoff et al., 2020).  

This research adds to the body of literature by examining the relationship between green 
innovation and hotel sustainable performance by depending on the Resources Based View 
(RBV) approach, which states that if hotels are able to create valuable-unique, non-substitutable 
and non-transferable-resources and capabilities, then competitiveness is possible (Soewarno et 
al., 2019). Stucki (2019) asserted that firm may afford shifting to the green technologies 
paradigm if they are profitable, and it can achieve the expected return of sustainable 
performance. In this regard, this paper responds to the recommendation of Gazi et al. (2024) by 
conducting further studies to examine the relationship between green innovation and sustainable 
performance in developing country. In addition, this study investigates the relationship between 
green innovation and differentiation strategy. Companies which pursue a differentiation strategy 
always strives to offer something different to their customers (Andersén, 2021). According to 
the prior literature related to competitive strategy, differentiation strategies should take into 
account how an organization plans to use the resources acquired from the development of green 
products (Li & Li, 2008; Chen & Liu, 2018). Furthermore, the relationship between green 
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innovation and hotel sustainable performance (HSP) of green star hotels, which is influenced by 
the firm's differentiation strategy (McWilliams & Siegel, 2011). 

This research integrates two frameworks—the natural-resource based view (NRBV) and the 
market-based view (MBV)—to answer the core question of the study, to what extent does green 
innovation impact the hotel sustainable performance? To find the answer to this issue, we 
develop a comprehensive analytical model that takes into account the direct impact of hotels' 
green innovation on hotel sustainable performance, as well as the indirect impact of the 
differentiation strategy on hotel sustainable performance. From literature review perspective, the 
effect of differentiation strategy on hotel sustainable performance has never been studied 
thoroughly. In this context, this research can add value to the literature related to green 
innovation and their practical application by addressing NRBV perspective. Furthermore, it 
examines the role of the differentiation strategy in facilitating the relationship between green 
innovation and hotel sustainable performance in Egypt.  

Literature Review 

Green Innovation (GI) 

Nowadays, companies in the hospitality and tourist sector have concentrated on the green 
innovation (GI) idea to address environmental issues in order to develop revenue plans and 
establish their brands (Gürlek & Koseoglu, 2021). GI is characterized by innovations that seek 
to lessen hazards and negative impacts on the environment (Cocca & Ganz, 2015). Based on 
Natural-Resource Based View (NRBV), ‘green’ makes it possible for firms to deliberately 
ensure that the requisite resources and capabilities for the design of products and processes are 
developed (Xie et al., 2019; Tanveer et al., 2024). Thus, advanced and green resource complex 
integration is required to structurally apply GI (Wang, 2019). 

According to Cheng et al. (2014), GI includes innovative green processes and green products 
that include technological advancements in pollution control, energy conservation, waste 
recycling and designing environment friendly products, as well as sustainable business tactics. 
GI comprises of both green product innovation (GPT) and green process innovation (GPI). 
Products, packaging, product refurbishment and recovery, and Eco-labeling innovation fall 
under the category of product innovation and are hence termed green products (Singh et al., 
2020). An organization’s capacity to change current production methodologies and engineer new 
ones to be more energy efficient and less polluting is what green processes stands for (Begum et 
al., 2022). Moreover, Abdou et al. (2022) stated that green process innovation is required at each 
stage of R&D, prototyping, and even mass production. 

In this regard, Li et al. (2017) noted that green process innovation leads to green product 
innovation. Nanath and Pillai (2017) mentioned that external stakeholder focused on green 
product innovation as well as internal stakeholder focused green process innovation. For many 
reasons, green process innovation has been evaluated to be positively correlated with green 
product innovation (El-Kassar & Singh, 2019). First, green process innovation systematically 
improves all operational and management processes so it enables green product innovation and 
thus may lead to green products’ design and manufacture. Second, through process innovation 
an enterprise is able to enhance the quality of its existing products, broaden the product mix or 
even create new products which in turn helps it expand its market share (Yang et al., 2015). As 
mentioned by Abdou et al. (2022), the first building block of GI is green process innovation as 
it represents the fundamental basis for green product innovation.  
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Differentiation strategy (DS) 

According to Mbugua and Kinyua (2019), differentiation strategy emphasizes the distinctiveness 
of the company's product or service in order to provide something that stands out from the 
competition. In other words, the organization seeks to be unique on specific customer-valued 
characteristics certain criteria (Chiguvi et al., 2020). In industry contexts, differentiation strategy 
chooses a feature or combination of features that customers may perceive products and services 
valuable (Ifeoma et al., 2021). 

A differentiation strategy is defined as providing customers with unique and significant 
products/services that set the company's product or service apart from rival offerings (Adimo, 
2018). In addition, differentiation strategy is a competitive approach that targets a wide market 
and entails developing a product or service in a way that is thought to be special or unique 
(Abdou et al., 2022). Businesses that use the competitive approach conceptualizes differentiation 
in a variety of areas, including technology, customer service, benefits or features, product design, 
quality and specifications, and more. Organizations can attain a favorable return on investment 
by employing such a competitive approach (Abdou et al., 2022). 

In accordance with Bokhari and Chowdhury (2014), the differentiation strategy is based on 
choosing a competitive niche within an industry sector or a business activity focused on a 
particular market segment and stepping up marketing efforts. Depending on technical 
superiority, differentiation could be maintained for a longer period of time (Nolega et al., 2015). 
In this regard, differentiation strategy aims to provide a product or service that differs from what 
competitors offer to match the wants and needs of the customer who prioritizes excellence and 
quality rather than price (Rasouli & Sepideh, 2018). Due to the diversity of customers' demands 
and preferences, there are many aspects of excellence that cannot be limited, such as high quality, 
low maintenance costs, ease of use and accessibility, variety of sales methods, various payment 
options, accurate delivery times, quick order fulfillment, and other distinctive features that set it 
apart from competitors (Razzoukia et al., 2024). 

Hotel Sustainable Performance (HSP) 

The idea of sustainability began as an environmental concept which sought to preserve 
resources. It has now been transformed to become an integral strategy for businesses 
(Przychodzen & Przychodzen, 2013; Herbohn et al., 2014). Organizations should be encouraged 
to adopt a proactive strategy to safeguard the environment against the consequences of their 
activities on the biophysical environment, which include waste production and excessive use of 
natural resources (Asadi et al., 2020). 

According to Galdeano-Gomez et al. (2013), environmental sustainability refers to the 
modifications in industrial technologies in order to reduce the negative effects on the 
environment. Thus, resolving environmental issues is regarded as the main obstacle facing 
businesses in any community as unsustainable organizational practices lead to the depletion and 
degradation of natural resources (Hall et al., 2010). 

The most basic definition of sustainability is “Triple Bottom Line” (TBL) which incorporates 
profit, people, and planet (Yu & Zhao, 2015). Elkington (1998) developed the Triple Bottom 
Line, which makes it easier to use sustainability in both research and decision-making. In order 
to achieve sustainability in business some additional considerations (economic, social, and 
environmental issues) that go beyond satisfying the stakeholders’ current interests (Haffar & 
Searcy, 2018). According to TBL theory, organizations must maintain balance between their 
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economic, social, and environmental facets to attain sustainable development (Nilashi et al., 
2019). 

The Development of Hypotheses 

The Relationship Between Green Innovation and Hotel Sustainable Performance 

Currently, there is an overwhelming move to acknowledge the importance of green innovation 
in achieving sustainable performance, as customers, governments, and society are becoming 
more concerned about the depletion of natural resources and environmental damage (Asadi et 
al., 2020). In the hospitality and tourism context, a major portion of the environmental damage 
is caused by hotel. 

The resource-based view (RBV) is employed to examine how green innovation affects 
sustainable hotel performance. According to the RBV theory, which was originally set by 
Wernerfelt in 1984, an organization is a special combination of resources and capabilities that 
work together to generate competences. According to RBV, firms can gain long-term 
competitive advantages by developing resources or competencies that are valuable, uncommon, 
and unique (Asadi et al., 2020). 

Huang and Li (2017) identified a strong positive relationship between green product/process 
innovation and the sustainability level of the organization. Sharin et al. (2020) mentioned that 
the rapid development of product development with green technologies is one of the key drivers 
for maintaining a sustainable environment and economic growth. In this case, the initiatives that 
have been made in innovate green products lead to expanding and reaping the benefits of new 
markets for eco-friendly products. In addition, green firms have strengthened their image to 
enhance SP via green product innovations, which in turn increases competitiveness of the firm 
(Song and Yu, 2018). Furthermore, Asadi et al. (2020); Mubeen et al. (2023); Gazi et al. (2024) 
confirmed that green innovation has a positive effect on sustainable performance. In this context, 
Ullah et al. (2024) mentioned that organizational readiness for green innovation positively 
impacts sustainable performance. For this reason, this study hypothesizes: 

H1: Green product innovation statistically impacts the hotels’ sustainable performance 

According to Latan et al. (2018), inefficiencies, unused products, and energy waste are 
frequently the causes of pollution. From an economic perspective, pollution is a waste, thus 
businesses can reduce their costs by implementing green process innovation (Abdou et al., 
2022). Industries with poor process management textures tend to experience excess waste levels, 
inefficient use of resources, and there are always materials that are defective that get stockpiled 
(Tsai & Liao, 2017). Furthermore, Zhang et al. (2019) mentioned that the application of green 
processes practices also helps in enhancing the firm performance. Porter and Strategy (1980) 
suggests "Porter Hypothesis" which asserted that it is relatively easy to economize investments. 
Green process innovation helps businesses become more sustainable and competitive (Porter & 
Strategy, 1980).  

On the basis of Xie et al. (2019), sustainable performance has a good relationship with clean 
technologies and end-of-pipe technologies, which are essential elements of green process 
innovation. Hence, the research suggests that: 

H2: Green process innovation statistically impacts the hotels’ sustainable performance 
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Green Innovation and Differentiation Strategy: 

Based on market-based view (MBV), companies present their products in a different way in 
order to remain competitive in the market (Porter & Strategy, 1980). Despite the fact that green 
product innovation (GPT) may help businesses, a suitable approach could be necessary for firms 
to realize this potential benefit (Awan et al., 2021). Thus, can be achieved by adopting 
differentiation strategy (Andersén, 2021). Green design and packaging enhance product 
innovation as well as significantly helps in differentiation (Özgül & Zehir, 2023). Chen and Liu 
(2018) proposed that the development of green product innovation will be more valuable and 
profitable for businesses that apply differentiation strategy. Moreover, customers will pay extra 
for a high-quality product when the business successfully combines a green image with 
differentiation strategy (Porter & Linde, 1995; McWilliams & Siegel, 2011; Elsaed et al., 2022). 
Therefore, differentiators may gain more economic benefits from green product innovation and 
reap the financial rewards of such innovation (Chen & Liu, 2018). Furthermore, green product 
innovation acts as an indicator of differentiation (Somarathna, 2020). Accordingly, we put up 
the following hypothesis: 

H3: Green Product Innovation statistically impacts the hotels’ Differentiation Strategy 

On the other side, green process innovation (GPI) can lessen the detrimental effects of pollution 
and providing businesses with a competitive edge (Chen & Liu, 2018). By employing improved 
and refined green technology, GPI helps in lowering costs and increasing efficiency (Adams et 
al., 2016). Furthermore, differentiation strategy may enhance the implications of green process 
innovation as differentiators which can promote their green production technologies (Schuhwerk 
& Lefkoff-Hagius,1995).  In addition, Innovations in green processes serve as a means of 
differentiation (Somarathna, 2020). Thus, we propose the following hypothesis: 

H4: Green Process Innovation statistically impacts the hotels’ Differentiation Strategy 

Differentiation Strategy and Hotel Sustainable Performance 

McWilliams and Siegel (2011) and Abdou et al. (2022) agreed with Porter and Linde (1995) that 
sustainability improves organizations’ competitive advantage while the environmental 
differentiation motivates the organizations to adopt sustainability. On the other hand, Li and Li 
(2008) and Chen and Liu (2018) have addressed a negative or even an insignificant correlation 
between sustainability and competitive advantage. These conflicting results make it difficult to 
determine how and in what manner firms might benefit from their efforts in sustainability. 
Organizations can benefit from sustainability, but it's also obvious that the proper organizational 
strategy is necessary to realize this potential benefit. Furthermore, organizations can benefit from 
sustainability, but it's also obvious that the implementation of proper organizational strategy is 
necessary to realize this potential benefit (Bhatia, 2021). Accordingly, we suggest the following 
hypothesis: 

H5: Hotels’ Differentiation Strategy statistically impacts the hotels’ Sustainable Performance 

The Mediation Role of Differentiation Strategy 

Aligned with the market-based view of the firm, the firm's competition is a market affair where 
value can be created based on how well the product is differentiated (Lin et al., 2013). The 
existing literature on competitive strategy argues that differentiation strategy is the way how an 
organization will use the resources to apply green product innovation (Li and Li, 2008; Chen 
and Liu, 2018). The relationship between a company's strategic performance and its capacity for 
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green product innovation is influenced by its differentiation strategy (McWilliams and Siegel, 
2011). Nonetheless, the differentiation strategy controls the activity of firms towards product 
design as opposed to establishing and sustaining cost and efficiency advantages. Therefore, the 
more value can be achieved from GPT, the more benefits obtained from the use of differentiation 
strategy in product design and packaging (McWilliams & Siegel, 2011; Abdou et al., 2022). 
Chen and Liu (2018) explain the moderating role of differentiation strategy in the relationship 
between GPT and SP. In this regard, the relationship between green product innovation and 
sustainable performance remains scare. Consequently, this research argues that: 

H6: The relationship between green product innovation and hotels' sustainable performance is 
mediated by differentiation strategy. 

Differentiation strategy helps in achieving many benefits for firms such as; customer loyalty, 
enables firms to enter new markets, broaden their product offerings, and gain more profits (Chen 
& Liu, 2018). Ma et al. (2017) suggested that the corporate green image weakens the relationship 
between GI and SP. In turn, GPI facilitates cost reduction and value enhancement through 
advanced green technology (Adams et al., 2016). Accordingly, we posit that: 

H7: The relationship between green process innovation and hotels' sustainable performance is 
mediated by differentiation strategy. 

Further research is necessary to completely understand the mechanisms underlying this 
relationship in the context of the hotel industry. The investigation's theoretical underpinnings 
are depicted in Figure 1. 

 

 

 

 

 

 

 

 

Figure 1: The Conceptual Model for Research 

Materials and Methods 

Measures and Instruments 

The questionnaire consisted of two parts. The first part asked questions about the participants' 
age, gender, and educational level. The second part asked about green process innovation, green 
product innovation, differentiation strategy and hotel sustainable performance among employees 
of green star hotels. It was evaluated by using a five-point Likert scale, which ranging from 
strongly disagree (1) to strongly agree (5).  

Green process innovation was measured by the scale of Chen et al. (2006). In this study, we 
make an adoption of the scale of green process innovation and green product innovation to be 
matched with the study's context. It includes six items; (1) the production process of the hotel 
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effectively reduces the waste. "A1,” (2) the hotel's production process successfully lowers the 
emissions of dangerous materials. "A2," (3) the hotel's production method recycles waste, 
enabling it to be cleaned and repurposed. A3,” (4) “The hotel’s production process lowers water 
consumption.” A4 (5):” The production process of the hotel reduces the consumption of energy.” 
A5,” (6)” The production process of the hotel reduces the use of raw materials.” A6,”.  

In addition, green product innovation was measured by the scale of Chen et al. (2006). It involves 
six items; (1) “When developing or designing a product, the hotel chooses materials that produce 
the least amount of pollution.” B1”, (2) “The hotel selects the product materials consuming the 
least amount of energy.” B2”, (3) “When doing product development or design, the hotel chooses 
the materials that will use the fewest resources.” B3, (4)” When doing product development or 
design, the hotel chooses the materials that will use the fewest resources.” B4”, (5) “The hotel 
would circumspectly deliberate whether the product is easy to recycle for product development 
or design.” B5”. (6)” The hotel would circumspectly deliberate whether the product is easy to 
reuse for product development or design.” B6" 

Differentiation Strategy was adopted from the scale of Li and Li (2008). It involves four items; 
(1) “In comparison with competing services, the hotel's services offer superior benefits to 
customers.”C1”, (2) “The hotel's services are unique, and nobody but the hotel can offer them.” 
C2”, (3) “The hotel works hard to establish a strong brand identity, and this is difficult for anyone 
to handle.”C3, (4)” The hotel uses strong marketing and promotion campaigns to set itself apart 
from competitors.” C4”. 

Finally, Hotel Sustainable Performance was adopted from the scale of Lisi (2015) and Spencer 
et al. (2013). It consists of 4 items; (1) “Complying with environmental strategies prevented and 
mitigated environmental crises.” D1”, (2) “In terms of profitability, the hotel outperforms our 
rivals” D2”, (3) “Complying with environmental strategies Improve the hotel's reputation and 
generate societal benefits.” D3, (4)” Complying with environmental strategies increases 
competitive advantage” D4”. 

The Study's Population and Sample 

183 green star hotels (GSH) are located in Egypt. These green hotels awarded GSH certificate 
(GSH, 2024). The GSH is regarded as a novel capacity-building program that provides a 
nationwide green accreditation. This program is appropriately run by the Egyptian Ministry of 
Tourism and the Egyptian Hotel Association (EHA). By optimizing their performance and 
sustainability principles and cutting operational expenses without compromising quality 
standards, it gives Egyptian hotels the chance to gain recognition on a global scale as 
environmentally conscious businesses (El-Tahhan, 2024). The GSH are located in 17 destination 
country wide with 58000 rooms. GSH are located in the following locations: 49% South Sinai; 
13% in Hurghada; 10% in El Gouna; 7% in Cairo, Ain Sokhna; 3% in Alexandria and Marsa 
Matrouh; 2% in Luxor; 7% in Safaga, and 9% in Marsa Alam (GSH, 2024). 

This research aims to determine the effects of green innovation on hotel sustainable performance 
and the mediation role of differentiation strategy among employees at GSH. The population of 
the study involves the staff members of star green hotels in Egypt. The sample of the study 
consists of employees who are working at GSH in Sharm Elsheikh. This research applied at GSH 
in Sharm El-Sheikh for the following reasons: First, Sharm El-Sheikh is a popular tourist 
destination in Egypt that attracts tourists from all over the world (El-Tahhan, 2024). Second, 
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there is a steady and rapid growth in Sharm El Sheikh's tourism industry (El-Tahhan, 2024). 
Third, Sharm El-sheikh involves the majority of GSH in Egypt (49%) (GSH, 2024). 

Convenience sampling is applied in this research for the following reasons: 1) It believed to be 
effective when the population is very large (Etikan et al., 2016); 2) It is widely used in the studies 
of tourism and hospitality and due to the challenging nature of this sector in the Egyptian context 
(Salem et al., 2021; Alhumud et al., 2025). 

There are 782,900 workers in Egypt's food and accommodation service industries (CAPMAS, 
2020). According to Saunders et al. (2011), if the population sample ranged between 10,000 and 
100,000, thus the sample size is 384. Saunders et al. (2011) proposed that in order to collect the 
minimum sample size, it is crucial to distribute a larger number by focusing on the expected 
response (na= n x 100/re), as (na) means the actual sample size, (n) denotes the required minimum 
sample size, and (re) reflects the percentage of the expected response (=75%) based on prior 
studies (Dommeyer et al., 2002; Nulty, 2008). By utilizing the formula (384 x 100/75). 
Therefore, 512 represent the sample. 

An online survey was created and distributed to hotel employees via an electronic Google form. 
A total of 550 questionnaires were gathered throughout the roughly four weeks data gathering 
period (January 2025). Only 500 of these surveys were examined. We identified and invited 
employees to participate in this study. A link to the questionnaire form was sent to the employees 
in GSH in Sharm El-Sheikh. A welcome message and a concise description of the study's goals 
were also provided. They were also reminded to return and resubmit their responses after 
finishing the questionnaire and participation was answering voluntary.  

Data Analysis 

The sample profile depicts in Table 1. The sample consists of 500 participants in total, 56.2% of 
them were male (N = 281) and the remaining 43.8% were female. In terms of age, more than 
half of the sample is 40 years or more (53.2%, N = 266). Regarding educational level, the 
majority of participants hold a bachelor’s degree (77.2%, N =386).  

 

Sample profile (N = 

500) 

Number Percentage % 

Gender   

Male 281 56.2% 

Female 219 43.8% 

Age (years)   

From 18–29 155 31% 

From 30 to 39 79 15.8% 

From 40–49 88 17.6% 

More than 50 178 35.6% 

Educational level   

High school 88 17.6% 

Bachelor's degree 386 77.2% 

Master degree 19 3.8% 

PhD degree 7 1.4% 

Table 1: Sample Profile 
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To check the common method bias (CMB), we conduct a principal axis factor analysis. We used 
Harman's single-factor test to detect CMB. According to Podsakoff et al. (2003), CMB may exist 
if one component explains more than 50% of the variance. In this research, there was no issue 
with CMB as one component demonstrates 41.03% of variance. In addition, multicollinearity 
test showed that the variance inflation factor (VIF) values for all variables were less than 5 
showed in table 2 (Hair et al., 2019).  

The Partial Least Squares Structural Equation Modelling (PLS-SEM) technique is a reliable 
multivariate analysis tool that is especially well-suited for exploratory and predictive research 
(Hair et al., 2011). The hypotheses were tested using "partial least square-structural equation 
modeling" (PLS-SEM) for the following reasons (Hair et al., 2019): 1) PLS-SEM offers a variety 
of tests to assess the validity and reliability of scales; 2) 1) It reduces the residual variances of 
the dependent variables; 3) It eliminates the multicollinearity and normal distribution issues.     

According to Anderson and Gerbing's (1988) recommendation, SEM technique consists of two-
stage; 1) the evaluation of the measurement model to verify the reliability and validity of the 
research's construct; 2) the evaluation of the structural model to test the proposed relationships 
verify and the overall model fit. 

The Evaluation of the Measurement Model 

In order to assess the measurement model, we should calculate the factor loadings, reliability, 
and validity. According to Hair et al. (2011), if the sample size is 350, so the sufficient factor 
loading should be 0.3. Hence, the sample size is 500, so all the constructs are ranged within the 
sufficient factor loading (0.571 to 0.905) (See Table 2). To assess internal consistency reliability, 
both Cronbach's alpha and composite reliability (CR) were calculated. All values of Cronbach's 
Alphas and CR were higher than 0.7 (see Table 2). Thus, these values have a strong internal 
consistency because they were above 0.70, which falls within the acceptable criterion of Hair et 
al. (2019). In addition, we assess the convergent validity of each construct by conducting average 
variance extracted (AVE). All the study constructs' fall within the acceptable convergent validity 
as it ranged between 0.539 and 0.737, as AVE should be equal or greater than 0.5 (Hair et al., 
2019) (see Table 2). 

 

Constru
cts 

Item
s 

Indicator 
Reliability 

Collinear
ity 
Statistics 

Internal Consistency Converge
nt 
Validity 

Outer 
Loadings>
0.5 

VIF Cronba
ch 
Alpha > 
0.7 

Composi
te 
Reliabili
ty 
(rho_a) 
> 0.6 

Composi
te 
Reliabili
ty 
(rho_c) 
> 0.6 

AVE > 
0.5 

GPI A1 0.605 4.076 0.828 0.834 0.875 0.539 

A2 0.754 4.560 

A3 0.664 3.999 

A4 0.665 2.527 

A5 0.737 2.283 

A6 0.571 2.403 

GPT B1 0.823 3.400 0.928 0.929 0.944 0.737 
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B2 0.841 2.501 

B3 0.804 4.027 

B4 0.743 4.771 

B5 0.905 3.428 

B6 0.826 2.148 

DS C1 0.704 1.763 0.844 0.848 0.896 0.686 

C2 0.788 3.122 

C3 0.786 2.740 

C4 0.763 1.576 

HSP D1 0.815 2.878 0.863 0.874 0.909 0.717 

D2 0.815 3.219 

D3 0.839 3.047 

D4 0.686 1.350 

Table 2: Validity and Reliability of the Study’s Variables 

Note: A1-A6 = Green process innovation; B1-B6 = Green product innovation; C1-C4 = 
Differentiation strategy; D1-D4 = Hotel sustainable performance.       

According to discriminant validity, the AVE of each reflecting construct is higher than its 
correlations with other items (see Table 3). Every construct complied with the requirements 
established by Fornell and Larcker (1981). Tables 2 and 3 demonstrate that the measurement 
model has generally attained reliability, internal consistency, discriminant, and convergent 
validity. 

 

 DS GPT GPI HSP 

DS 0.828    

GPT 0.649 0.858   

GPI 0.723 0.683 0.734  

HSP 0.795 0.569 0.688 0.847 

Table 3: Discriminant validity-Fornell- Larcker criterion Matrix 

Note: The bolded AVEs are the square roots on the diagonal. Simple bivariate correlations 
between the constructs are displayed in the other cells; Hotel Sustainable Performance (HSP); 
Green Product Innovation (GPT); Green Process Innovation (GPI); and Differentiation Strategy 
(DS). 

The Heterotrait-Monotrait Ratio (HTMT) is another method could be used to ensure construct 
discriminant validity. Hair et al. (2019) and Henseler et al. (2015) showed that a threshold value 
of 0.90 or less is acceptable, meaning that discriminant validity is impacted if the HTMT score 
is higher. Table 4 shows that all of the HTMT values between the studies constructs are below 
0.90, indicating that discriminant validity was successfully achieved. 

 

 DS GPT GPI HSP 

DS     

GPT 0.739    
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GPI 0.860 0.785   

HSP 0.790 0.622 0.804  

Table 4: Heterotrait-Monotrait Ratio (HTMT)-Matrix 

Note: Hotel Sustainable Performance (HSP); Green Product Innovation (GPT); Green Process 
Innovation (GPI); and Differentiation Strategy (DS). 

Notably, the HTMT values fall below 0.90. 

Assessment of the Structural Model 

Hair et al. (2011) mentioned that the evaluation of goodness-of-fit indices is assessed by beta 
(β), R2, and predictive relevance (Q2). The model's predictive performance was first assessed 
using the coefficient of determination, or R-square. This statistic, which has a range of 0 to 1, 
indicates how well the model explains the variation in the dependent variables. Greater 
prediction accuracy is correlated with higher R-square values (Hair et al., 2017). The Smart-PLS 
program was used in this investigation to compute the R-square values. To assess the predictive 
power of the model, the coefficient of determination (R2) was calculated. 56.7% of 
differentiation strategy, and 80.6% of sustainable performance. According to Falk (1992), the 
model has good predictive power because all R2 values are greater than 10%. 

All of the study's indicators had PLS-RMSE values below LM-RMSE values, as indicated in 
Table 5, suggesting a significant level of predictive accuracy. Furthermore, the models' good 
predictive relevance is further supported by the presence of adverse variations in the PLS-LM 
column and positive Q2 predict values. In addition, we measure the predictive relevance (Q2). 
Thus, all Q2 value are greater than zero, so the predictive relevance of the research model is 
supported (Hair et al., 2011).      

 

 PLS-RMSE LM-RMSE PLS-LM Q²_predict 

C1 1.113 1.222 -0.109 0.748 

C2 1.193 1.357 -0.164 0.684 

C3 1.188 1.366 -0.178 0.719 

C4 1.268 1.445 -0.177 0.704 

D1 1.265 1.423 -0.158 0.804 

D2 1.201 1.353 -0.152 0.573 

D3 1.228 1.325 -0.097 0.626 

D4 1.194 1.354 -0.16 0.554 

Note: C1:C4 Differentiation Strategy (DS); D1:D2; Hotel Sustainable Performance (HSP). 

Table 5: Predictive Relevance 

Table 6 provides a detailed overview of the structural models' direct path coefficients between 
the constructs. The analysis reveals that GPT has a significant positive influence on HSP 
(β=0.566, p<0.01), so H1 is confirmed. GPI positively impacts HSP (β=0.179, p<0.01). Thus, 
H2 is approved. GPT has a significant positive influence on DS (β=0.524, p<0.01), so H3 is 
supported. In addition, GPI has a significant positive influence on DS (β=0.290, p<0.01). Thus, 
H4 is accepted. Moreover, DS positively affects HSP (β=0.854, p<0.01). Hence, H5 is 
confirmed. 
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 Relationship BETA P-value Result 

H.1. GPT ->HSP 0.566** 0.000 Significant 

H.2. GPI ->HSP 0.179** 0.000 Significant 

H.3 GPT -> DS 0.524** 0.000 Significant 

H.4 GPI ->DS 0.290** 0.000 Significant 

H.5 DS-> HSP 0.854** 0.000 Significant 

**p <0.01 

Table 6: Direct Effects 

 

 Relationship Direct Indirect VAF Result 

H.6. GPT -> DS-
>HSP 

0.566** 0.248** 30.5 Partial 
mediation 

H.7. GPI -> DS-
>HSP 

0.179** 0.448** 71.4 Partial 
mediation 

**p <0.01 

Table 7: Results of the Mediation Relationship 

Table 7 highlights the specific indirect effects within the structural model, focusing on the 
mediation role of DS in the connections between the green innovation (GPT and GPI) and HSP. 
Table 7 illustrates how differentiation strategy partially mediated the relationship between green 
product innovation, green process innovation and hotel sustainable performance. Variance 
Accounted for (VAF) shows the extent to which indirect effect is connected to the total effect. 
According to Hair et al. (2017), the VAF ultimately calculates the mediation's strength and 
ranges from 0% to 100%. Values above 80% indicate full mediation, those between 20% and 
80% address partial mediation, and those below 20% indicate no mediation effect.  

The result confirms that DS is partially mediates the impact of GPT on HSP (𝛽=0.248, 𝑝<0.01), 
with positive and statistically significant path coefficients and confidence intervals that exclude 
zero. The value of VAF is 30.5 (Between 20% and 80%), so differentiation strategy partially 
mediates the relationship between green product innovation and hotel sustainable performance. 
Thus, H6 is supported. In addition, the finding reveals that GPI has a significant indirect effect 

on HSP through DS (𝛽= 0.448, 𝑝<0.01). The finding asserts that DS is partially mediates the 
impact of GPI on HSP. So, H7 is accepted.  Hence, all the hypotheses are confirmed. The value 
of VAF is 71.4 (Between 20% and 80%), so differentiation strategy partially mediates the 
relationship between green process innovation and hotel sustainable performance.  

Conclusion 

This study examined the relationship between green innovation (green product innovation and 
green process innovation), differentiation strategy, and hotel sustainable performance. First, the 
study's findings addressed that green product innovation positively affects hotel sustainable 
performance, which is compatible with the results of Huang and Li (2017); Sharin et al. (2020). 
Second, this study mentioned that GPI has a positive impact on hotel sustainable performance, 
which is agreed with the findings of Xie et al. (2019). Furthermore, the current research 
addressed that green innovation has a positive effect on hotel sustainable performance, which is 
aligned with the results of Asadi et al. (2020); Mubeen et al. (2023); Gazi et al. (2024). Third, 
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this study concluded that green product innovation has a positive effect on differentiation 
strategy, which is agreed with the findings of Chen and Liu (2018); Somarathna (2020). Fourth, 
this research showed that green process innovation positively affects differentiation strategy, 
which is consented to Adams et al. (2016); Chen and Liu (2018); Somarathna (2020). Fifth, this 
study confirmed that differentiation strategy positively influences hotel sustainable performance, 
which is aligned with the findings of McWilliams and Siegel (2011); Bhatia (2021); Abdou et 
al. (2022). Sixth, distribution strategy partially mediates the relationship between green product 
innovation and hotel sustainable performance, which is agreed with the results of Li and Li 
(2008); Chen and Liu (2018). Finally, differentiation strategy partially mediates the relationship 
between green process innovation and hotel sustainable performance, which is partially agreed 
with Chen and Liu (2018) who explained the moderating role of differentiation strategy in the 
relationship between green process innovation and sustainable performance. As, differentiation 
strategy strength the relationship between green process innovation and hotel sustainable 
performance. 

Theoretical and Practical Implications 

Theoretical Implications 

The current study has made a significant contribution to the existing literature review green 
innovation, green product innovation, green process innovation, differentiation strategy, and 
sustainable performance in green star hotels. First, this paper responds to the recommendation 
of Gazi et al. (2024) by conducting future studies to investigate the relationship green innovation 
and sustainable performance in developing country. This research is applied in Egypt as a 
developing country. Second, according to the authors knowledge, this is the first study that 
examine the effect of green product innovation on sustainable performance. As previous studies 
have been conducted in different contexts such as companies of information and communication 
technology (ICT) (Huang & Li, 2017); petrochemical company (Sharin et al., 2020); in different 
contexts (i.e., manufacturing industry; service industry; high-and new-technology industry, and 
IT industry (Song & Yu, 2018). Third, most of prior studies (Asadi et al., 2020; Shahzad et al., 
2020; Mubeen et al., 2023; Gazi et al., 2024) examine GI as a unidimensional construct without 
investigating the effect green product innovation (GPT) and green process innovation (GPI). On 
the other hand, some of prior studies investigate green innovation through two dimensions 
namely; management innovation and green technological (Abbas & Sağsan, 2019; Wang et al., 
2022). Nevertheless, this study responds to the recommendation of Huang and Li's (2017) and 
Ma et al.'s (2017) by addressing green innovation as multi-dimensional construct to generate 
sophisticated outcomes. This study addresses green innovation which involves (process 
innovation, and product innovation). Furthermore, this research responds to the suggestion of 
Asadi et al.'s (2020) as they mentioned the potential impact of green innovation on sustainable 
performance in the hotel sector has not received much attention in research. Fourth, this research 
responds to the suggestion of Somarathna's (2020) by carrying further studies to examine the 
effect of green process innovation on differentiation strategy in hotels context. Fifth, according 
to the author knowledge, the effect of differentiation strategy on sustainable performance has 
never been studied thoroughly. Finally, this research examines the mediation role of 
differentiation strategy in the relationship between green innovation and sustainable 
performance. On the other hand, Chen and Liu (2018) investigate the moderating role of green 
product innovation and sustainable performance in manufacturing companies. To sum up, this 
study contributes to the body of research related to green product innovation, green process 
innovation, differentiation strategy, and sustainable performance in the context of green hotel 
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sector. The study's conclusions are important because they can serve as a roadmap for further 
investigation. Moreover, they give researchers in the hospitality industry a thorough grasp of the 
major elements that both directly and indirectly affect the sustainable performance of employees 
who are working in green star hotels. 

Practical Implications 

This study offers several practical implications for hotel's managers. First, it helps hotel's 
manager to comprehend the importance of using green products and processes in green star 
hotels. Second, it helps them to use green technology in order to implement environmentally 
friendly practices. Third, this research assists hotel's managers to apply sustainable practices, 
which has a prominent role in combating pollution, conserving energy and recycling waste. This 
is consistent with what was mentioned by (Begum et al., 2022). Fourth, it helps them to 
understand how the application of green processes practices and green products also helps to 
enhance the hotel sustainable performance, which is partially consistent with Zhang et al. (2019). 
To sum up, according to the study results, green process innovation systematically improves all 
operational and administrative processes, thus enabling the innovation of green products and 
may lead to the design and manufacture of green products. Finally, through process innovation, 
hotel establishments can improve the quality of their existing products, expand their product mix 
or even create new products, which in turn helps them expand their market share. 

Research Restrictions and Recommendations 

The current study has some limitations. First, this study utilized a questionnaire that gathered 
cross-sectional data, which limiting any indications of long-term changes in the research 
variables. Longitudinal research can therefore be helpful in future studies to monitor the effects 
of green innovation over time on differentiation strategy, and sustainable performance. Second, 
this study only included a sample of Egyptian green star hotels due to time and budgetary 
constraints. Therefore, the results suggested that future studies could be applied on a larger 
sample size. Third, this study is applied on green star hotels in developing country like Egypt. 
Future studies could be conducted on developed country and compare the results with the 
findings of this research. Fourth, this study is applied on green star hotels. Future studies may 
be implemented in industrial companies, banks, and companies of information and 
communication technology. Lastly, future studies may examine the effect of corporate social 
responsibility, green knowledge integration capability, and green technology development 
capabilities as independent variables, and green entrepreneurial orientation as a mediator 
variable. 
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