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A B S T R A C T   
Artificial intelligence enhances energy infrastructure efficiency, reduces waste in 

distributed energy systems, and ensures long-term durability. Additionally, green 

Internet of Things technology is positively linked to green innovation practices 

promoting sustainability. In this context, the primary objective of this study is to 

examine the impact of the Internet of Things and artificial intelligence on 

environmental sustainability performance, considering the mediating influence of 

green supply chain management within the hotel industry. This study is designed 

as applied research, and the data collection method is descriptive and correlational. 

The statistical population comprises hotel managers in Urmia City, with a sample 

size of 34 hotels determined using "Krejcie and Morgan" and "Cohen" tables. Sixty-

four questionnaires were distributed among hotel managers in Urmia City. A 

standard questionnaire, validated by experts, was used to collect data. Its reliability 

was estimated using Cronbach's alpha coefficient. Structural equation modeling 

was used for data analysis, revealing that the Internet of Things and artificial 

intelligence positively impact green supply chain management. Furthermore, a 

positive relationship was observed between green supply chain management 

practices and environmental sustainability performance. This study suggests that 

adopting the Internet of Things and artificial intelligence technologies can enhance 

the efficiency of green supply chain management processes, emphasizing the 

importance for managers to grasp the impact of these two emerging technologies 

on overall supply chain performance. 
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 زیستیمحیطپایدار  و هوش مصنوعی بر عملکرد ءبررسی تأثیر اینترنت اشیا
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 چکیده

 را شدهتوزيع انرژی هایسیستم در ضايعات و بخشدمی بهبود را انرژی هایزيرساخت کارايی مصنوعی هوش
 هایشیوه با مثبتطور به کند و اينترنت اشیاء سبز نیزمی تضمین را هاآن مدتیطولان دوام و دهدمی کاهش
واکاوی  در اين راستا، هدف اصلی پژوهش حاضر .است مرتبط شود،می پايدار عملکرد به منجر که سبز نوآوری

با نقش میانجی مديريت زنجیرۀ تأمین سبز  زيستیمحیطاينترنت اشیاء و هوش مصنوعی بر عملکرد پايدار  نقش
تحقیق حاضر بر اساس هدف يک تحقیق کاربردی و همچنین بر اساس چگونگی به است.  هتلداری صنعت در

را  پژوهشجامعه آماری اين بوده است. همبستگی  و ، از نوع تحقیقات توصیفیازیهای موردندست آوردن داده
« کوهن»و « کرجسی و مورگان»دهند و نمونه اين تحقیق بر اساس جدول یتشکیل م ارومیههای شهر مديران هتل

آوری ابزار گرد .توزيع گرديد ارومیهدر سطح شهر  هاپرسشنامه بین مديران هتل 64هتل برآورد گرديد. تعداد  34
اده از ضريب آلفای و پايايی آن نیز با استف دشدهيیپرسشنامه استاندارد بوده که روايی آن توسط خبرگان تأ ،اطلاعات

های سازی معادلات ساختاری بهره گرفته شد. يافتههای پژوهش از مدلداده لیوتحلهيتجزبرای کرونباخ برآورد شد. 
های اينترنت اشیاء و هوش مصنوعی بر مديريت زنجیرۀ تأمین سبز تأثیر مثبت دارد. داد که فناوری نشان پژوهش

فناوری  پذيرش تأثیر مثبت يافت شد. زيستیمحیطافزون براين، بین مديريت زنجیرۀ تأمین سبز و عملکرد پايدار 
 یرۀ تأمین سبزمديريت زنج مختلف عملکردهای بهبود در مهمی نقش توانداينترنت اشیاء و هوش مصنوعی می

 بر هاآن تأثیر چگونگی اين دو فناوری نوظهور و از خوبی درک و سیاستگذاران بايد مديران ،روني. ازاباشد داشته
 باشند. داشته تأمین زنجیره کل
 

 های کلیدیواژه
 زيستی، صنعت هتلداری.اينترنت اشیاء، هوش مصنوعی، عملکرد پايدار محیط

 ه،یدانشگاه اروم ت،يريدانشکده اقتصاد و مد ارياستاد. 1 
 .رانيا ه،یاروم

دانشکده  ،یبازرگان تيريمد یکارشناس یدانشجو. 2
 .رانيا ه،یاروم ه،یدانشگاه اروم ت،يرياقتصاد و مد

دانشکده  ،یبازرگان تيريمد یکارشناس یدانشجو. 3
 نرايا ه،یاروم ه،یدانشگاه اروم ت،يرياقتصاد و مد

دانشکده اقتصاد و . کارشناسی ارشد مديريت بازرگانی، 4
 ن.رايا ،سمنان ،سمناندانشگاه  ت،يريمد
 
 
 

 نويسنده مسئول:
 باغهوشمند باقری قره

 h.bagheri@urmia.ac.ir رايانامه:
 

 

 11/09/1402تاريخ دريافت: 
 02/02/1403تاريخ پذيرش: 

 

 

 

 استناد به این مقاله:

هوشمند. امیرفرهود بناب، زهرا. ، بلاغباقری قره
بررسی (. 1403نژاد، امید. )یصولتزاده، محمدرضا و يونس

پايدار  و هوش مصنوعی بر عملکرد ءتأثیر اينترنت اشیا
، فصلنامه صنعت هتلداری( :)موردمطالعه زيستیمحیط

-7(، 4)12زيست و توسعه پايدار، علمی آموزش محیط
19. 

(DOI: 10.30473/ee.2024.69794.2692) 

https://doi.org/10.30473/ee.2024.69794.2692
https://doi.org/10.30473/ee.2024.69794.2692
https://orcid.org/0009-0001-6555-5037


Quarterly Journal of Environmental Education and Sustainable Development (Vol. 12, No.4, 2024)        9 

 

Introduction 

In the era of digital evolution, organizations 
face numerous environmental, economic, and 
social challenges that may limit their 
competitiveness. In the dynamic business 
environment, managers and stakeholders must 
focus on applying sustainable practices that can 
lead to sustainable competitive advantages. 
Environmental Sustainability performance is 
considered one of the critical determining 
factors that demonstrate the commitment of 
companies and organizations to sustainable 
standards (Yu et al., 2023). In recent decades, 
this commitment has become increasingly 
important and has garnered significant attention 
from managers. These standards have shifted 
the attitudes of shareholders, who now demand 
attention to environmental and social concerns 
alongside economic efficiency, which is crucial 
for the success of business operations (Ahmed 
et al., 2020). However, the design and 
development of companies' sustainable 
capabilities require several critical success 
factors that play a significant role in adopting 
and implementing sustainable organizational 
and production practices. These factors include 
management support, organizational culture, 
and the adoption of new technologies that 
enhance Environmental Sustainability 
performance (Prasad et al., 2020). Artificial 
intelligence (AI) technology was introduced to 
develop and create "thinking machines" 
capable of imitating, learning, and replacing 
human intelligence. Despite its widespread 
acceptance as a decision-making tool, AI has 
had limited use in supply chain management 
(Toorajipour et al., 2021). Nonetheless, AI 
technology is emerging as a competitive 
advantage. Many industries, including the hotel 
industry, have progressed from remote 
monitoring to control, optimization, and 
advanced systems based on AI to improve their 
performance (Kohtamäki et al., 2019). The 
objectives of the supply chain are to meet 
customer demand, improve responsiveness, and 
create a network between different 
stakeholders. Today, the supply chain network 
is becoming more diverse and transparent in 
terms of business structure. One of the main 
problems for many industries is that the overall 
visibility of the supply chain and the amount of 
information available in the industry are not 
optimal. Therefore, supply chain management 

aims to digitize business processes, integrate 
various stakeholders and assets to ensure 
products align with customer needs, and 
achieve goals related to the competitive 
advantage of the entire system (Helo & Hao, 
2022). Research evidence indicates that at least 
50% of global companies will adapt their IT 
infrastructure to AI-related technologies and 
transform their supply chain operations by 
2023. Hospitality industries can integrate their 
supply chain management solutions with smart 
technologies to improve business processes 
through automation. However, the potential of 
AI in supply chain management has not yet 
been fully explored (Panetta, 2018). 
Additionally, the emergence of new digital 
industrial technology, known as the Fourth 
Industrial Revolution, has a positive impact on 
supply chain performance. Warehouses, an 
essential part of the supply chain, are used to 
store products and manage inventory levels. A 
robust warehouse management system can lead 
to cost reduction and improved customer 
satisfaction. Traditional models of warehouse 
management have become inefficient and 
unsuitable for the increasing demands of 
today's market. In recent decades, information 
and communication technology has been 
utilized for warehouse management (Mostafa et 
al., 2019). 

Studies confirm and support the importance 
of the Internet of Things in inventory control 
and warehouses, which reduces costs related to 
inventory and supply chain monitoring 
(Agrawal et al., 2022). Researchers believe that 
the Internet of Things will cause unprecedented 
environmental and social changes. In addition, 
the implementation of smart logistics can limit 
carbon emissions and may help achieve 
environmental sustainability performance (Pan 
et al., 2020). As the largest emitter of 
greenhouse gases, China listed the Internet of 
Things as one of seven strategic emerging 
industries. IoT connections in China have been 
growing rapidly. The number of IoT vendors 
from China increased from 16% in 2019 to 22% 
in 2021. However, some studies showed that 
intelligent systems based on the Internet of 
Things can create comprehensive sustainability 
performance in the logistics industry. The 
adoption of new Internet-based transactions can 
exploit information for faster and more 
sustainable waste collection, leading to reduced 
environmental costs associated with the 
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recovery process (Garrido-Hidalgo et al., 
2020). These features enable IoT to improve 
profitability and reduce unnecessary emissions. 
IoT can also contribute to a safer environment 
for workers and make business models more 
transparent for business partners. This 
increased transparency encourages ethical 
behavior among stakeholders and business 
partners, thereby enhancing the industry’s 
reputation and strengthening cooperation in the 
logistics industry. In 2020, the United Nations 
estimated an investment of between 5 and 7 
trillion dollars to achieve the Sustainable 
Development Goals. This requires a broader 
understanding of investor behavior and how 
these investments can be used to solve 
sustainability-related problems such as poverty, 
environmental degradation, pollution, and 
inequality. Artificial intelligence has the 
potential to tackle these social problems, 
including sustainability. Therefore, the true 
value of artificial intelligence lies in its ability 
to enhance environmental and social 
governance, extending beyond merely reducing 
pollution, poverty, and resource depletion. 
(Nishant et al., 2020). 

Researchers believe that IoT capabilities can 
increase sustainability performance. In 
addition, the Internet of Things capability can 
be used to improve the integration of the green 
supply chain in any industry, and this 
integration will help the hotel industry improve 
its performance and increase profits. The use of 
the Internet of Things is gradually increasing all 
over the world. The use of traditional business 
processes and integration processes has 
affected the performance of companies. It is 
obvious that in this age of technology and the 
internet, old business methods do not work 
well. Therefore, it is necessary to abandon old 
business practices and adopt new technologies 
such as the Internet of Things and artificial 
intelligence, which will positively affect the 
performance of industries. The literature 
indicates that organizations should prioritize 
digital technologies and take steps to establish 
Industry 4.0. This is because technologies such 
as the Internet of Things and artificial 
intelligence, which are widely supported by 
hoteliers, can significantly enhance the 
personalized customer experience in the hotel 
industry. Despite numerous studies highlighting 
the role of artificial intelligence and the Internet 
of Things in helping organizations reduce costs, 

increase production speed, and develop new 
services or products in response to changing 
consumer needs, research on their use in 
promoting green supply chain processes, 
particularly environmentally sustainable 
performance, remains limited. For this reason, 
and to take measures to increase the use of these 
two emerging technologies in the hotel sector, 
this research is focused on identifying the 
relationship between these two technologies 
and environmental sustainability performance. 
To address these gaps, the present study 
developed a mediation model to test how the 
green supply chain mediates the relationship 
between artificial intelligence, the Internet of 
Things (IoT), and environmental sustainability 
performance in the hospitality industry. 
(Alreahi, 2023). 

The use of emerging technologies in 
manufacturing companies has a significant 
effect on increasing environmental 
sustainability performance. The Internet of 
Things (IoT) can be defined as a new 
combination of physical machines with digital 
facilities, in which machines, computers, and 
people communicate and interact. IoT networks 
improve communication with all sensors and 
objects in green supply chain management and 
the production environment, which enables 
increased control and prevention of common 
problems in production lines (Corallo et al., 
2022). IoT is seen as a next-generation system 
connected to the Internet, designed to integrate 
with green supply chain management. IoT 
emphasizes improving organizational practices 
and performance by enabling the 
communication of data through internet 
connectivity. This type of connection is 
considered an advanced form of the platform, 
which easily facilitates things that are more 
recognizable, identifiable, and locatable on a 
global platform. The Internet of Things is also 
defined as a digital work network that connects 
suitable objects to data, adding capabilities to 
its functionality. IoT functions work together 
with the integration of green supply chain 
management to potentially increase 
sustainability performance. Sustainable 
performance also refers to the flow of products, 
goods, and services to enhance green supply 
chain management, which may enhance IoT 
capabilities (Botta et al., 2016). 

Green supply chain management seeks to 
integrate supply chain management with 
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environmental requirements at all stages of 
product design, selection and supply of raw 
materials, production and manufacturing, 
transportation, delivery to the customer, and 
finally, management of recycling and reuse. 
This integration aims to minimize and eliminate 
the negative effects of the supply chain on the 
environment by using compatible materials and 
reducing waste (Maleki Minbashrazgah et al., 
2019). Green supply chain management can be 
key in providing relevant information about 
various sustainability indicators, leading to 
higher financial, social, and environmental 
returns. The ability of green supply chain 
management to provide real-time information 
and control can lead to improved environmental 
management practices (Patabandige & 
Galahitiyawe, 2022). The goal of implementing 
green supply chain management in business 
activities is to simultaneously improve 
economic and environmental performance 
(Rastgar et al., 2020). Environmental 
performance is defined as a set of company 
operations synchronized and compatible with 
the environment (Masoudizadeh et al., 2016). 
Studies define a company's environmental 
performance as its effectiveness in meeting and 
advancing society's expectations regarding 
environmental concerns (Janalizadehghazvini 
et al., 2022). In the current research, 
environmental sustainability performance is 
considered a consequence of environmental 
activities aimed at reducing negative effects on 
the environment. On the other hand, the 
dependence of green supply chain management 
on emerging technologies such as blockchain 
technology, the Internet of Things (IoT), 
artificial intelligence, and big data improves 
work quality, reduces pressure on employees, 
enhances productivity, and boosts 
environmental sustainability performance 
(Zelbst et al., 2020). Green supply chain 
management is closely related to an 
organization's environmental management 
strategy and significantly increases 
environmental sustainability performance 
(Chen et al., 2022). Additionally, green supply 
chain management can enhance decision-
making by aiding the development of planning 
capabilities (Wael Al-Khatib, 2023). The study 
findings indicate that the use of artificial 
intelligence and IoT technology significantly 
impacts the integration of environmental 
processes and green supply chain management. 

These studies also emphasize that the 
integration of environmental processes and 
green supply chain management significantly 
impacts environmental sustainability 
performance (Helo & Hao, 2022; Li et al., 
2023). The Internet of Things enhances the 
ability to integrate suppliers, retailers, 
customers, managers, and logistics processing 
capabilities within an organization and bridges 
the gap between the physical and digital worlds. 
The relationship between emerging 
technologies such as IoT and green supply 
chain management is recognized as highly 
relevant in current literature. Studies emphasize 
the vital role of IoT technologies in advancing 
and improving green supply chain 
management, thereby enhancing value creation 
in business through effective control of material 
and information flow (Sasikumar et al., 2023). 
It is worth noting that Internet of Things (IoT) 
technology improves green supply chain 
management and enables real-time control of 
all operations in the production environment. 
Additionally, IoT helps increase reliability in 
the production process through strict control 
over product quality. In the case of 
transportation management, IoT can improve 
the visibility of the supply chain (Asif et al., 
2022). 

Artificial intelligence (AI) is defined as a 
network of computers that can simulate the 
human mind and make decisions in various 
situations using different approaches. Although 
AI systems cannot replicate human intelligence, 
they can provide accurate outputs that can 
replace human efforts. The potential of AI, 
combining algorithms, fuzzy models, 
predictive models, and data analysis, is 
significant in supporting supply chain 
management (Duan et al., 2019). It is important 
to note that AI is a crucial feature that develops 
various functions for sustainable business 
growth. In business development, AI focuses on 
the necessary assessments, which contribute to 
sustainable business development (Wamba, 
2022). Research evidence shows that AI 
techniques can be implemented in four key 
areas of the supply chain: optimization, 
forecasting, modeling and simulation, and 
decision support (Soleimani, 2018). The 
adoption of AI significantly affects green 
supply chain management, green innovation, 
and sustainable performance (Yan et al., 2022). 
Similarly, studies have shown that AI can 
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directly improve the green supply chain and the 
real economy by addressing information 
asymmetry and other issues (Sharma & Gupta, 
2021). 

In line with the effect of IoT on business 
performance, the findings of a study showed 
that IoT positively impacts marketing 
performance, business, and entrepreneurial 
orientation (Rajesh et al., 2022). Additionally, 
research on the impact of IoT on supply chain 
management and its benefits in the tourism 
industry showed that using IoT in the supply 
chain sector in India can strengthen agricultural 

development and meet users' needs in the most 
sustainable way (Asif et al., 2022; Ahmad et al., 
2023). Therefore, based on the conducted 
studies, the hypotheses and conceptual model 
of the research can be proposed: 

Hypothesis 1: Acceptance of IoT positively 
affects green supply chain management. 

Hypothesis 2: Acceptance of AI positively 
affects green supply chain management. 

Hypothesis 3: Green supply chain 
management positively affects environmental 
sustainability performance.

 

Acceptance of 

AI 

Environmental 

Sustainability 

Performance

Green Supply 

Chain 

Management

Acceptance of IoT 

 
Figure 1. Conceptual Model (Wael Al-Khatib, 2023; Benzidia et al., 2021) 

 

Research Methodology 

The current study is applied research and, in 
terms of nature and method is a descriptive 
survey. Library and field studies were 
employed to collect data, and the data collection 
tool was a standard questionnaire. The 
statistical population of this research consists of 
hotel managers in Urmia city (three- to five-star 
hotels), and the sample was estimated to be 34 
hotels based on the table of Karjesi, Morgan, 
and Cohen. 64 questionnaires were distributed 
among hotel managers in Urmia city using a 
simple probability sampling method. Since 
Urmia is one of the important tourist 
destinations both domestically and 
internationally, and because of the variety of 
reasons for traveling to it, it was used as the 
statistical population for this research. 

To collect data, a standard questionnaire 
with 18 questions based on an ordinal scale and 
a five-point Likert scale was used. The current 
study also adopted the Kaiser-Meyer-Olkin 
(KMO) sampling adequacy criterion to evaluate 
the appropriateness of the sample size for factor 

analysis. The significance level (sig) was 
calculated to be less than 5%, and the KMO 
index was 0.74, indicating an adequate sample 
size for performing exploratory factor analysis. 
After a comprehensive review of the existing 
literature, the scales used in this study were 
selected. The Q-Sort method was employed to 
determine whether the classification by the 
expert panel of structures aligned with the 
literature (Gehlbach & Brinkworth, 2011). The 
researchers held a preliminary meeting with 
academic professors (four from the 
management and entrepreneurship group) to 
ensure the validity of the construct 
measurement items. The experts were able to 
arrange the variables based on four theoretical 
constructs, demonstrating the face and content 
validity of these constructs. Additionally, a 5-
point Likert scale, from 1 (strongly disagree) to 
5 (strongly agree), was adopted to measure all 
items. 
 

Research Findings 

The partial least squares structural equation 
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modeling (PLS-SEM) method was used to 
analyze the data. PLS analysis includes two 
steps: measurement model and structural model 
estimation. This sequence ensures that the items 
related to the constructs are valid and reliable 

before reaching conclusions about the 
relationships between the constructs. In Table 1, 
the demographic characteristics of the studied 
sample are presented. 

 

Table 1. Demographic Characteristics 

Demographic 

characteristics 

Frequenc

y 
Percentage 

Demographic 

characteristics 

Frequenc

y 
Percentage 

Gender 

Female 21 32% 

Education 

Diploma 8 12.5% 

Male 43 68% 
Associate 

Degree 
14 21.8% 

Marital 

status 

Single 9 5% Bachelor 33 51% 

Married 55 85% 
Master 6 9.3% 

Ph.D 3 5.4% 

Age 

20-29 4 7.1% 

Work 

experience 

Less than 

5 
9 14.1% 

30-39 16 25% 5-10 37 57% 

40-49 37 57% 11-15 13 20.3% 

50+ 7 10.9% 16-20 5 8.6% 
 

The indicators of average variance 
extracted, composite reliability, Cronbach's 
alpha, and the coefficient of determination were 
used to evaluate the fit of the measurement 

model and the structural model, as well as to 
assess the measurement indicators and the 
validity of the model, as depicted in Table 2. 

 

Table 2. Structural and Measurement Model Indicators 

Variables and Factor items λ AVE CR α 

Acceptance of Internet of Things - 0.625 0.892 0.848 

I think our hotel has the tools and software needed to operate 

Internet of Things systems if needed. 0.888 

Wael Al-Khatib, 2023 

Our hotel can use Internet of Things technologies to monitor the 

flow of materials from origin to distribution locations. 0.792 

I think using the Internet of Things technology will improve 

productivity and sustainable performance. 0.778 

In my opinion, using the Internet of Things technology brings a 

sense of pleasure. 0.799 

I think the Internet of Things technology can help to improve the 

recognition and presence of the human mind. 0.681 

Acceptance of Artificial Intelligence - 0.654 0.883 0.826 

In my opinion, artificial intelligence can help us design our hotel’s 
products and services specifically. 0.736 

Benzidia et al., 2021 

In my opinion, artificial intelligence can manage and optimize 

supply chains and reduce transportation costs. 0.837 

In my opinion, artificial intelligence makes more accurate 

predictions of the existing demand. 0.813 

In my opinion, artificial intelligence accelerates the strategic 

decision-making process by accurately measuring marketing 

predictions. 
0.844 

Green Supply Chain Management - 0.588 0.873 0.820 

Our hotel guarantees customer satisfaction with green design and 

production. 0.899 

Nejati et al., 2017 
Our hotel provides green guidelines to suppliers. 0.904 

Our hotel cooperates with suppliers for green purposes. 0.885 

Environmental criteria are considered when selecting suppliers. 0.661 

Our hotel cooperates with customers for green packaging. 0.793 

Environmental Sustainability Performance - 0.768 0.930 0.898 
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Variables and Factor items λ AVE CR α 

Environmental management in our hotel helps to reduce waste. 0.779 

Benzidia et al., 2021 

Environmental management can control energy consumption in our 

hotel. 0.883 

Environmental management in our hotel reduces the purchase of 

non-renewable materials and chemicals. 0.921 

Environmental management in our hotel saves all costs. 0.884 

 

The reflective measurement model is 
evaluated to confirm its validity and reliability. 
As shown in Table 2, the measurement model 
meets all quality and reliability criteria. First, 
all factor loadings are higher than 0.7, 
composite reliability is higher than 0.7, and 
values of average variance extracted are higher 

than 0.5. Discriminant validity is acceptable 
when the average variance extracted for each 
construct is greater than the shared variance of 
that construct with other constructs in the 
model. As shown in Table 3, the values on the 
main diagonal of the matrix are greater than all 
the values in the corresponding columns. 

 

Table 3. Discriminant Validity 

Research variables 1 2 3 4 

1. Environmental Sustainability Performance 0.876    

2. Green Supply-Chain Management 0.768 0.767   

3. Acceptance of the Internet of Things 0.718 0.657 0.790  

4. Acceptance of Artificial Intelligence 0.609 0.485 0.688 0.809 

 

The structural model of this study is 
evaluated through the coefficient of 
determination (R2), predictive relevance (Q2), 
goodness of fit (GOF), and hypothesis testing. 
Values of 0.19, 0.33, and 0.67�are considered 
weak, medium, and strong fits of the structural 
part of the model by the R2 criterion. According 
to Table 4, all R2 values indicate a strong fit for 
the structural part of the model. The obtained Q2 

values show that the model has sufficient 
predictive relevance because they are above the 

threshold of 0.000. Given that the model meets 
all criteria, it can be suggested that the 
structural model is good. The GOF index in the 
PLS model is used to check the overall fit of the 
model. The appropriate value for this index is 
between zero and one where 0.1 is considered 
weak, 0.25 is medium, and 0.36 is strong. 
Values close to one indicate good model quality. 
According to the value obtained for the overall 
model fit as 0.633, the goodness of fit of the 
model is confirmed (Table 4). 

 

Table 4. The goodness of Fit of the Model 

Variables 2R 2Q Communality 
Acceptance of Internet of 

Things - - 0.625 

Acceptance of Artificial 

Intelligence - - 0.654 

Green Supply-Chain 

Management 0.594 0.3689 0.588 

Environmental Sustainability 

Performance 0.622 0.4216 0.768 

𝑮𝑶𝑭 = √𝑪𝒐𝒎𝒎𝒖𝒏𝒂𝒍𝒊𝒕𝒊𝒆𝒔̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ × 𝑹𝟐̅̅̅̅ = √𝟎. 𝟔𝟓𝟖 × 𝟎. 𝟔𝟎𝟖 = 𝟎. 𝟔𝟑𝟑 

 

Figure 2 shows the software's output in the 
estimation mode of path coefficients and 
coefficients of determination (R2). The numbers 
on the paths indicate the path coefficients. The 
numbers inside the circles represent the 

endogenous variables and show the value of the 
coefficient of determination. The numbers on 
the arrows of the hidden variables indicate the 
factor loadings. 
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Figure 2. Path Coefficients and Factor Loadings of the Research Model 

 

 
Figure 3. Significance of Path Coefficients (T-values) 

 

In Figure 3, the numbers marked on the 

arrows indicate T-values. To test the hypotheses 

of the research model at the 95% confidence 

level values greater than or equal to the absolute 

value of 1.96 indicate a direct relationship 

between the two variables. Additionally, the 

bootstrapping method was used to test and 

confirm the validity of the research hypotheses 

using the beta coefficient and t-statistics. 

 

Table 5. Results of bootstrapping analysis 

Result 
T 

Statistics 

P 

Values 
β Hypothesis 

Confirm 4.467 0.000 0.508 
 Acceptance of IoT positively affects green supply 

chain management 

Confirm 2.594 0.000 0.333 
Acceptance of AI positively affects green supply 

chain management 

Confirm 12.891 0.000 0.770 
Green supply chain management positively affects 

environmental sustainability performance 
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As shown in Table 5, all the proposed 

hypotheses are confirmed. 

 

Conclusion 

The purpose of this study is to clarify the impact 
of the Internet of Things (IoT) and artificial 
intelligence (AI) on environmental 
sustainability performance, with the mediating 
role of green supply chain management. 

First, according to the literature on artificial 
intelligence technology and the Internet of 
Things (Ahmad et al., 2023), the results of the 
first hypothesis show that the Internet of Things 
positively affects green supply chain 
management. It can be argued that IoT solutions 
for the hotel industry are beneficial not only for 
the hotel owner, customer, and society but also 
for fulfilling the social responsibility of the 
business. IoT can help address the frequent 
challenge of unexpected delays in the supply 
chain. Using IoT applications, global supply 
chain managers can reroute vehicles and adjust 
automated delivery systems. Additionally, IoT 
helps hotels improve their green supply chain 
management. Using the Internet leads to long-
term benefits, improves relations with 
suppliers, and increases the sustainable 
performance of the hotel. The Internet of 
Things technology is one of the most promising 
technologies for controlling and enhancing 
supply chain performance. Warehouses, as the 
key parts of the supply chain, contribute to the 
success of any industrial organization. 
Consequently, new technologies have garnered 
widespread attention from various companies 
aiming to improve performance and reputation, 
thereby attracting more customers and 
increasing profits. Research evidence shows 
that IoT technology has several benefits for 
hotels, especially in encouraging green hotel 
practices. IoT can be used by hotel managers to 
integrate green practices in their hotel 
operations, support the environment, and 
promote sustainability. IoT devices, such as 
smart sensors, can track guest movements 
throughout the hotel, allowing managers and 
staff to be more responsive to their needs. 
Moreover, the Internet of Things will change 
how hotels interact with their guests. 
Smartphones and tablets can now be used to 
check in, access hotel services, and even control 
temperature and lighting. By using the power of 
the Internet of Things, hotels can offer a more 

personalized and customized experience to 
their guests. 

In line with the findings of the second 
hypothesis, it can be concluded that artificial 
intelligence positively affects green supply 
chain management. The supply chain is crucial 
in moving products over large distances and 
supporting the connection between different 
stakeholders such as raw material suppliers, 
manufacturers, retailers, logistics companies, 
and consumers. Therefore, an effective and 
efficient supply chain ensures these 
connections are made accurately, quickly, and 
at minimal cost. Critical success factors for the 
supply chain include information sharing, 
process integration, and collaboration. Thus, 
the supply chain must be digitized and 
increasingly dependent on technology in the 
form of artificial intelligence and sensors 
throughout the supply chain, allowing them to 
collect data in real time. The impact of artificial 
intelligence on sustainable practices in the 
hospitality industry is increasingly significant 
as businesses seek innovative ways to reduce 
their environmental footprint while enhancing 
the customer experience. AI is also used to 
minimize food waste, an important issue in the 
hospitality industry. Through machine learning 
algorithms, AI can predict the amount of food 
needed for a particular course based on factors 
such as the number of guests, the season, and 
past consumption patterns. This not only 
reduces food waste but saves costs and 
promotes a sustainable environment. 

The results of the third hypothesis showed 
that green supply chain management positively 
affects environmental sustainability 
performance. The main goal of today's key 
businesses is to have an efficient and reliable 
supply chain. The integration of the Internet, 
artificial intelligence, and green supply chain 
management has had a favorable impact on 
sustainable development across various 
industries, including the hotel industry. 
According to stakeholder theory, companies 
can satisfy the environmental demands of 
stakeholders and improve organizational 
efficiency to adapt to changes in the external 
environment, leading to improved company 
reputation and long-term relationships with 
suppliers and customers. Many researchers 
believe that green supply chain policy can 
improve the environmental performance of 
hotels, and green supply chain management can 
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have a significant positive impact on the 
environment and economy (Xu et al., 2020). 
Research conducted in this area has only 
focused on designing and explaining the green 
human resource management model, its effect 
on environmental performance, and the role of 
social capital components in�the performance of 
environmental non-governmental organizations 
(Janalizadehghazvini et al., 2022). The impact 
of artificial intelligence and the Internet of 
Things, as two emerging technologies, on 
environmental performance has been neglected. 

Finally, to realize the research findings, 
some suggestions are presented for planners 
and policymakers: 

First: The hotel industry should emphasize 
digital transformation. In creating artificial 
intelligence in green supply chain management, 
data is the most important factor. Second: 
Regarding cooperation with main suppliers, 
suppliers as important�stakeholders in artificial 
intelligence should consider green supply chain 
management to coordinate expectations and 
create a synergistic effect. Third: A large 
industry�should promote industrial progress and 
develop an�influence on the ecosystem. 
Artificial intelligence influences green supply 

chain management by external stakeholders to 
lead to major changes in sustainability 
measures and requirements of artificial 
intelligence in the supply chain and to influence 
the implementation and strategies of 
sustainable performance in the hospitality 
industry. The hotel industry should maintain a 
positive�attitude towards artificial intelligence 
and sustainable performance to effectively 
increase environmental performance. In this 
regard, managers of five-star hotels can�invest 
in the latest tools, sensors, and�software based 
on the Internet of Things system and use them 
to improve the sustainable management of these 
hotels. This study also suggests that supply 
chain managers in five-star hotels can benefit 
from IoT in collecting data related to 
environmental and social aspects, such as 
carbon emissions or waste information in 
operations, which helps to reduce 
environmental problems. 

The�present study has several limitations, 
including the�lack of scientific and research 
resources conducted by other researchers on 
this topic�(lack of applied research in Iran in this 
field) and the lack of�access to some hotel 
managers to complete the questionnaire. 

 

REFERENCES

Agrawal, T. K., Kalaiarasan, R., Olhager, J., & 
Wiktorsson, M. (2022). “Supply chain 
visibility: A Delphi study on managerial 
perspectives and�priorities”. International 
Journal of Production Research, 62(8), 1-
16. DOI: 
10.1080/00207543.2022.2098873. 

Ahmad, H., Hanandeh, R., Alazzawi, F., Al-
Daradkah, A., ElDmrat, A., Ghaith, Y., & 
Darawsheh, S. (2023). “The effects of big 
data, artificial intelligence, and business 
intelligence on e-learning and business 
performance: Evidence from Jordanian 
telecommunication firms”. International 
Journal of Data and Network Science, 7(1), 
35-40. DOI: 10.5267/j.ijdns.2022.12.009. 

Ahmed, W., Ashraf, M. S., Khan, S. A., Kusi-
Sarpong, S., Arhin, F. K., Kusi-Sarpong, H., 
& Najmi, A. (2020). “Analyzing the impact 
of environmental collaboration among 
supply chain stakeholders on a firm’s 
sustainable performance”. Operations 
Management Research, 13(1), 4-21. DOI: 
10.1007/s12063-020-00152-1.  

Asif, S., Saini, M. N., Singh, K., & Yadav, S. 
(2022). “Impact of internet of things (iot) 
on supply chain management and its 
benefits in tourism industry”. Journal of 
harbin institute of technology, 54(6), 313-
322. DOI: 10.11720/JHIT.54062022.43. 

Benzidia, S., Makaoui, N., & Bentahar, O. 
(2021). “The impact of big data analytics 
and artificial intelligence on green supply 
chain process integration and hospital 
environmental performance”. 
Technological forecasting and social 
change, 5(165), 16-31. DOI: 
10.1016/j.techfore.2020.  

Botta, A., De Donato, W., Persico, V., & 
Pescapé, A. (2016). “Integration of cloud 
computing and internet of things: a survey”. 
Future generation computer systems, 4(56), 
684-700. DOI:  
10.1016/j.future.2015.09.021.  

Chen, J., Siddik, A. B., Zheng, G. W., 
Masukujjaman, M., & Bekhzod, S. (2022). 
“The effect of green banking practices on 
banks’ environmental performance and 



18 Bagheri Garbollagh et al.: Investigating the Impact of Internet of Things and Artificial Intelligence on … 

green financing: An empirical study”. 
Energies, 15(4), 1-22. DOI: 
10.3390/en15041292. 

Corallo, A., Lazoi, M., Lezzi, M., & Luperto, A. 
(2022). “Cybersecurity awareness in the 
context of the Industrial Internet of Things: 
A systematic literature review”. Computers 
in Industry, 137(4), 1-16. DOI: 
10.1016/j.compind.2022.103614. 

Duan, Y., Edwards, J. S., & Dwivedi, Y. K. 
(2019). “Artificial intelligence for decision 
making in the era of Big Data–evolution, 
challenges and research agenda”. 
International journal of information 
management, 48(9), 63-71. DOI: 
10.1016/j.ijinfomgt.2019.01.021. 

Garrido-Hidalgo, C., Ramirez, F. J., Olivares, 
T., & Roda-Sanchez, L. (2020). “The 
adoption of internet of things in a circular 
supply chain framework for the recovery of 
WEEE: The case of lithium-ion electric 
vehicle battery packs”. Waste Management, 
103(1), 32-44. DOI: 
10.1016/j.wasman.2019.09.045.  

Gehlbach, H., & Brinkworth, M. E. (2011). 
“Measure twice, cut down error: A process 
for enhancing the validity of survey scales”. 
Review of general psychology, 15(4), 380-
387. DOI: 10.1037/a0025704. 

Helo, P., & Hao, Y. (2022). “Artificial 
intelligence in operations management and 
supply chain management: An exploratory 
case study”. Production Planning & 
Control, 33(16), 1573-1590. DOI: 
10.1080/09537287.2021.1882690. 

Janalizadehghazvini, M., Kafashpor, A., 
rahimpour, & SAMANIAN, M. (2022). 
“Design and Explanation of Green Human 
Resource Management Model and its 
Effect on Environmental Performance”. 
Environmental Education and Sustainable 
Development, 10(3), 99-117. [In Persian]. 
DOI: 10.30473/ee.2022.50583.2153 

Kohtamäki, M., Parida, V., Oghazi, P., Gebauer, 
H., & Baines, T. (2019). “Digital 
servitization business models in 
ecosystems: A theory of the firm”. Journal 
of Business Research, 104(1), 380-392. 
DOI: 10.1016/j.jbusres.2019.06.027. 

Li, S., Younas, M. W., Zahid, R. M., & 
Maqsood, U. S. (2023). “Driving 
sustainable Development: The impact of 
Artificial Intelligence on Environmental, 
Social, and Governance (ESG) 

Performance”. Social, and Governance 
(ESG) Performance, 10(2), 19-45. DOI: 
10.2139/ssrn.4519204. 

Maleki Minbashrazgah, M., Varmaghani, M., & 
bagheri garbollagh, H. (2019). “Creating 
Competitive Advantage: An Investigation 
of Dimensions Green Human Resource 
Management on the Green Supply Chain 
Management with the Moderating Role of 
Green Innovativeness”. Journal of 
Executive Management, 11(21), 129-152. 
[In Persian]. DOI: 
10.22080/JEM.2019.15978.2849 

Masoudizadeh1, F., Rezvanfar, A., & Movahed 
Mohammadi, H. (2016). “The Role of 
Social Capital Components on 
Environmental Non- Governmental 
Organizations’ Performance: Case of 
Khuzestan Province”. Environmental 
Education and Sustainable Development, 
4(4), 40-33. [In Persian]. DOI: 
20.1001.1.23223057.1395.4.4.3.1. 

Mostafa, N., Hamdy, W., & Alawady, H. 
(2019). “Impacts of internet of things on 
supply chains: a framework for 
warehousing”. Social sciences, 8(3), 1-10. 
DOI: 10.3390/socsci8030084. 

Nejati, M., Rabiei, S., & Jabbour, C. J. C. 
(2017). “Envisioning the invisible: 
Understanding the synergy between green 
human resource management and green 
supply chain management in 
manufacturing firms in Iran in light of the 
moderating effect of employees' resistance 
to change”. Journal of cleaner production, 
168(1), 163-172. DOI: 
10.1016/j.jclepro.2017.08.213.  

Nishant, R., Kennedy, M., & Corbett, J. (2020). 
“Artificial intelligence for sustainability: 
Challenges, opportunities, and a research 
agenda”. International Journal of 
Information Management, 53(3), 102104. 
DOI: 10.1016/j.ijinfomgt.2020.102104. 

Pan, X., Li, M., Wang, M., Zong, T., & Song, 
M. (2020). “The effects of a Smart 
Logistics policy on carbon emissions in 
China: A difference-in-differences 
analysis”. Transportation Research Part E: 
Logistics and Transportation Review, 
137(1), 101939. DOI: 
10.1016/j.tre.2020.101939.  

Panetta, K. (2018). “Gartner predicts 2019 for 
supply chain operations”. Gartner Predicts, 
5(1), 1-10. 



Quarterly Journal of Environmental Education and Sustainable Development (Vol. 12, No.4, 2024)        19 

 

books?id=saUhEAAAQBAJ&pg=PA255
&lpg. 

Patabandige, G. M. J., & Galahitiyawe, N. W. 
K. (2022). “Mediating role of supply chain 
traceability and supply chain visibility on 
environmental performance led by 
sustainable supply chain collaboration”. 
International Journal of Management 
Concepts and Philosophy, 15(4), 349-364. 
DOI: 10.1504/IJMCP.2022.10047480. 

Prasad, D. S., Pradhan, R. P., Gaurav, K., & 
Sabat, A. K. (2020). “Critical success 
factors of sustainable supply chain 
management and organizational 
performance: an exploratory study”. 
Transportation research procedia, 48(3), 
327-344. DOI: 
10.1016/j.trpro.2020.08.027. 

Rajesh, S., Abd Algani, Y. M., Al Ansari, M. S., 
Balachander, B., Raj, R., Muda, I., & 
Balaji, S. (2022). “Detection of features 
from the internet of things customer 
attitudes in the hotel industry using a deep 
neural network model”. Measurement: 
Sensors, 25(1), 36-50. DOI: 
10.1016/j.measen.2022.100384.  

Rastgar, A., Maleki Minbashrazgah, M., 
bagheri garbollagh, H., & Jabari, E. (2020). 
“Reflection on Green Human Resources 
Management: The moderating role of 
marketing innovation in the relationship 
between Employees’ Engagements with 
green supply chain management in the hotel 
industry”. Journal of Tourism and 
Development, 9(3), 235-248. [In Persian]. 
DOI: 10.22034/JTD.2019.188059.1754. 

Sasikumar, A., Vairavasundaram, S., Kotecha, 
K., Indragandhi, V., Ravi, L., 
Selvachandran, G., & Abraham, A. (2023). 
“Blockchain-based trust mechanism for 
digital twin empowered Industrial Internet 
of Things”. Future Generation Computer 
Systems, 141(1), 16-27. DOI: 
10.1109/ACCESS.2023.3282322. 

Sharma, U., & Gupta, D. (2021, July). 
“Analyzing the applications of internet of 
things in hotel industry”. In Journal of 
Physics: Conference Series, 1969(1), 12-
41. DOI 10.1088/1742-
6596/1969/1/012041. 

Soleimani, S. (2018). “A perfect triangle with: 

artificial intelligence, supply chain 
management, and financial technology”. 
Archives of Business Research, 6(11). 85-
94. DOI: 10.14738/abr.611.5681. 

Toorajipour, R., Sohrabpour, V., Nazarpour, A., 
Oghazi, P., & Fischl, M. (2021). “Artificial 
intelligence in supply chain management: A 
systematic literature review”. Journal of 
Business Research, 122(1), 502-517. DOI: 
10.1016/j.jbusres.2020.09.009.  

Wael AL-Khatib, A. (2022). “The impact of big 
data analytics capabilities on green supply 
chain performance: is green supply chain 
innovation the missing link?”. Business 
Process Management Journal, 29(1), 22-
42. DOI: 10.1108/BPMJ-08-2022-0416. 

Wamba, S. F. (2022). “Impact of artificial 
intelligence assimilation on firm 
performance: The mediating effects of 
organizational agility and customer 
agility”. International Journal of 
Information Management, 67(4), 102544. 
DOI: 10.1016/j.ijinfomgt.2022.102544.  

Xu, H., Mei, Q., Shahzad, F., Liu, S., Long, X., 
& Zhang, J. (2020). “Untangling the impact 
of green finance on the enterprise green 
performance: a meta-analytic approach”. 
Sustainability, 12(21), 9085. DOI: 
10.3390/su12219085. 

Yan, C., Siddik, A. B., Yong, L., Dong, Q., 
Zheng, G. W., & Rahman, M. N. (2022). “A 
two-staged SEM-artificial neural network 
approach to analyze the impact of FinTech 
adoption on the sustainability performance 
of banking firms: The mediating effect of 
green finance and innovation”. Systems, 
10(5), 1-16. DOI: 
10.3390/systems10050148. 

Yu, Y., Xu, J., Huo, B., Zhang, J. Z., & Cao, Y. 
(2023). “The impact of supply chain social 
responsibility on sustainable performance”. 
Journal of Cleaner Production, 385(3), 
135666. DOI: 
10.1016/j.jclepro.2022.135666.  

Zelbst, P. J., Green, K. W., Sower, V. E., & 
Bond, P. L. (2020). “The impact of RFID, 
IIoT, and Blockchain technologies on 
supply chain transparency”. Journal of 
Manufacturing Technology Management, 
31(3), 441-457. DOI: 10.1108/JMTM-03-
2019-0118. 

 


