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ABSTRACT  

The study investigates the impact of integrating Internet of Things (IoT) technology with e-purchasing on 

enhancing the responsiveness of supply chain applied to a sample of companies in the food industry sector in 

developing countries. Four hypotheses were developed to achieve this goal, and a questionnaire was designed to 

collect primary data relevant to the study. Using Cronbach's alpha, the reliability of the study variables was 

confirmed. Factor analysis was employed to verify the measures' construct and discriminant validity. 

Furthermore, Partial Least Square (PLS) analysis was used to examine relationships within the model and test the 

hypotheses. The results revealed a statistically significant positive impact of IoT technology combined with e-

purchasing on supply chain responsiveness. Additionally, IoT technology had a statistically significant positive 

effect on the responsiveness of the supply chain. The analysis also showed a statistically significant positive effect 

of e-purchasing on supply chain responsiveness in the companies studied. Finally, the researcher concluded that 

there was no statistically significant effect of e-purchasing as a mediating variable in the relationship between IoT 

technology and supply chain responsiveness in the companies under study. Finally, these study offers numbers of 

recommendations Such as: Build and develop Internet of Things (IoT) technology in Egyptian industrial 

organizations, shift from focusing on the traditional purchasing concept to employing advanced systems and tools 

for implementing the concept of electronic purchasing, Integrate and utilize IoT technologies and electronic 

purchasing, enabling improved communication and coordination of systems across various stages of supply 

chains. 

Keywords: Internet of Things (IoT), E-purchasing, supply chain responsiveness.
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With the tremendous advancement in information and communication 

technology, particularly the Internet, which has impacted all aspects of life and 

various economic and social activities, global trends to improve and develop 

organizational performance and information systems have become closely linked 

to integrating technology. This shift arose after traditional systems failed to meet 

the requirements for transitioning to a digital knowledge society based on 

knowledge dissemination and easy access to information.  

Technology integration into organizational processes and information systems 

has become essential, as it offers a transformative leap in operational aspects, 

enhances performance levels, and improves sustainability and competitive 

capabilities in both local and international markets. Consequently, organizations 

are increasingly interested in how to leverage and benefit from the analytical 

capabilities provided by Internet of Things (IoT) technologies to support all 

functions within the organization, especially supply chain management 

(Argyropoulou, Garcia, Nemati and Spanaki, 2024; Arunachalam, Kumar and 

Kawalek, 2018; Shoomal, Jahanbakht, Componation and Ozay, 2024; De Vass, 

Shee and Miah, 2018). 

Today, IoT technologies have become one of the most important resources for 

organizations due to their ability to enhance responsiveness to competitive 

pressures and adapt to significant technological developments, particularly in 

supply chain management. This capability allows organizations to quickly 

respond to customer needs, increase operational flexibility, and improve 

competitive advantages, relying on IoT's data analytics capabilities. These 

capabilities can deliver immediate and accurate information to decision-makers 

in supply chain and operations management, supporting the sustainability of the 

supply chain while enhancing its capabilities and reducing uncertainty and risks. 

Additionally, IoT technologies help streamline operations, shorten production 

cycles, focus on manufacturing requirements, and improve the agility and 

responsiveness of the supply chain. Thus, ignoring or postponing engagement 

with this technology is no longer an option for organizations. They must acquire 

data analysis and processing tools to transform information into added value for 
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the customer (Haddud, Desouza, Khare, Lee, Desouza, and Lee, 2017; Raut, 

Mangla, Narwane, Dora and Liu, 2021; Waithaka and Kimani, 2021). 

IoT technologies and e-purchasing are among the most important innovations 

that contribute to providing innovative solutions for enhancing supply chain 

performance. Their ability to improve real-time data collection and analysis 

facilitates accurate forecasting, boosting operational efficiency. According to Lee, 

Romzi, Hanaysha, Alzoubi and Alshurideh (2022), integrating IoT technology 

into the supply chain shows significant improvements in the responsiveness and 

flexibility of operations, enabling companies to adapt to rapid market changes 

and increase customer satisfaction. IoT technology allows for real-time tracking 

of shipments, products, and inventory, which leads to reduced delivery times and 

improved inventory management. Results from Wu and Chien (2016) indicate 

that companies relying on IoT in their operations can achieve a 20% reduction in 

distribution costs and a 15% increase in customer satisfaction. In this context, e-

purchasing plays a vital mediating role, providing a platform that facilitates 

access to a wide range of suppliers and enhances the effectiveness of purchasing 

processes. According to a Deloitte study, organizations that rely on e-purchasing 

record a 25% increase in responsiveness to changing markets (De Vass et al., 2018; 

Lee et al., 2022). 

The researcher believes integrating IoT with e-purchasing can improve supply 

chain responsiveness significantly, helping companies adapt to rapid market 

changes and enhance customer satisfaction. By providing accurate real-time data, 

these technologies enable companies to make informed decisions, improving 

storage and distribution processes within the supply chain. Companies that 

adopt this integration can experience increased responsiveness and noticeable 

improvements in operational efficiency, ultimately enhancing customer 

experience and loyalty. Considering the above, this study will explore the impact 

of IoT technology and e-purchasing, their roles in improving supply chain 

responsiveness, and their implications for business performance within 

organizations. 
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2.1 The Role of the Internet of Things (IoT) and Its Analytics    
in Supply Chain Management 

Supply chains are currently facing many challenges in the uncertain and complex 

environment in which business organizations operate, which has forced them to 

transform into a smart supply chain by adopting advanced technologies in the 

field of the Internet, such as the Internet of Things (IOT) to support supply 

chain activities in tracking transportation operations, inventory control, and 

customer service, as well as improving the organization's developmental capacity.  

It is necessary to work on equipping it with a technological infrastructure that 

enables it to manage physical and information flows in an integrated manner 

across the parties of the chain to overcome these challenges. The role of 

digitization is no longer limited to changing the organization's operations and 

products only but has also extended to changing the entire supply chain 

operations (Abdel-Basset, Manogaran and Mohamed, 2018; Argyropoulou et al., 

2024; Fatorachian and Kazemi, 2021).  

The definitions of IoT vary widely. According to Chang (2016), IoT refers to a 

state in which large numbers of objects or devices embedded with sensors are 

interconnected via the Internet, capable of gathering various types of data about 

their surrounding environment, including temperature, light, sound, time, 

movement, speed, and distance. Tan and Sidhu (2022) defined IoT as a 

technology that allows any natural or man-made objects to connect and transmit 

data using a dedicated Internet Protocol (IP) address, with or without human 

intervention. It is a system of interconnected computing devices, mechanical and 

digital machines, objects, and people, all equipped with unique identifiers and 

the ability to transfer data over a network without requiring human-to-human 

or human-to-computer interaction (Wamba, Gunasekaran, Dubey and, Ngai, 

2018). 

IoT is often described as connecting devices such as computers and smartphones 

to the Internet, but it can also extend to vehicles, kitchen appliances, and even 

heart monitors. As IoT grows in the coming years, more devices will join this 

network. Any independent device that can be monitored and controlled 
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remotely via the Internet qualifies as an IoT device. Nearly all products can 

become IoT devices with smaller and more powerful chips. All components that 

enable companies, governments, and consumers to connect to IoT devices—

including remote controls, dashboards, networks, gateways, analytics, data 

storage, and security—are part of the IoT ecosystem (Meola, 2018).  

Kim (2016) defined IoT as a network of interconnected electronic devices that 

can complete tasks with minimal human intervention. The ability of these 

devices to communicate and continuously exchange information enables 

intelligent decision-making, making organizational processes more efficient. 

Considering the previous definitions, the researcher defines the Internet of 

Things (IoT) as a technological concept that refers to a network of smart devices 

that automatically collect and exchange data. These devices utilize applications to 

interact with and respond to their environment. This network comprises three 

primary components: First, there are Smart Devices, which use sensors and 

communication technology to collect data. Second, applications refer to software 

that analyzes data and generates intelligent actions. Third, user Interfaces are the 

tools consumers utilize to engage with the device. 

IoT technology enables the connection of devices and equipment to the 

Internet, facilitating the collection and analysis of vast amounts of real-time data. 

This connection enhances the significance of the data generated, thanks to its 

highly advanced automation and digitization processes, which help improve 

supply chain responsiveness through immediate tracking of shipments and 

products. This capability allows access to a wide range of data, information, 

applications, and tools that can be leveraged to create more efficient and effective 

economic value for all parties involved in the supply chain (Chae, Yang, Olson 

and Sheu, 2014; Moyano-Fuentes, Bruque-Cámara and Maqueira-Marín, 2019; 

Shoomal et al., 2024). 

Tan, Zhan, Ji, Ye and Chang (2015) emphasized that an organization’s ability to 

utilize big data based on IoT technology directly impacts its competitive and 

innovative advantage, provided that the necessary technological infrastructure is 

in place to support this technology. Jahani, Jain and Ivanov (2023) also illustrated 

how IoT technology and big data analytics enhances decision-making efficiency 
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by providing accurate and reliable insights into operations and procedures. This 

capability improves forecasting, reduces costs, and aids risk management by 

identifying potential risks in the supply chain, enabling companies to take 

preventive measures. Consequently, this enhances the efficiency of logistics 

operations and supply chain management within organizations. 

Jeble, Dubey, Childe, Papadopoulos, Roubaud and Prakash (2018) highlighted 

the positive impact of the analytical and predictive capabilities of data generated 

from IoT technology on improving the environmental, social, and economic 

performance of sustainable supply chains. This improvement relies on enhancing 

organizational capabilities and decision-making flexibility. Meanwhile, Abu Al-

Fotouh and Al-Basyouni (2019) confirmed that using IoT technology for 

resource monitoring and operations management can reduce waste and decrease 

energy consumption. Additionally, it improves supply chain efficiency by 

providing real-time information about product and inventory status, enabling 

better planning, and supporting the organization’s competitive advantage. 

On the other hand, Fernando, Chidambaram and Wahyuni (2018) found a 

positive impact on organizations’ ability to manage their data securely and 

confidentially, which enhances predictive capabilities and decision-making 

resulting from IoT technology usage. Dubey, Gunasekaran and Childe (2018) 

interpreted the relationship between big data analytical capabilities derived from 

IoT and supply chain flexibility, showing that this technology positively impacts 

supply chain agility and operational flexibility. Furthermore, Al-Talib, Melhem, 

Anosike, Reyes and Nadeem, (2020) and Zhan and Tan (2020) concluded that 

companies leveraging IoT technology in their operations can achieve a 20% 

reduction in distribution costs and a 15% increase in customer satisfaction. 

Zhou, Chong and Ngai (2015) aimed to identify IoT's role in improving supply 

chain efficiency and flexibility. Their results indicated that IoT technology 

enhances supply chain efficiency by providing interactive and real-time 

information, and it boosts supply chain flexibility by improving the ability to 

adapt to changes and challenges. Additionally, it helps improve customer service 

by providing accurate and timely information about shipments and deliveries, 

ensuring quick responses to customer demands. 
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Related to the impact of IoT Technology on Supply chain performance 

responsiveness, past studies revealed that IoT technology enables the availability 

of advanced sensors and software capable of tracking the location of shipments 

and products throughout the supply process in real time, which reduces delivery 

times and improves inventory management (Al-Talib et al., 2020). Also, IoT 

facilitates the collection of vast amounts of data, which can be analyzed to 

enhance forecasting and operational processes. IoT-based data assists companies 

in making informed decisions regarding operational efficiency (Wang, 

Gunasekaran, Ngai and Papadopoulos, 2016)  

2.2  E-purchasing 

E-purchasing is the process that allows companies to procure goods and services 

using Internet technology (Amaro and Duarte, 2013). It is also described as 

adopting technological systems in the purchasing stages, which involve defining 

demand, identifying sourcing options, conducting bids, auctions, and 

negotiations (Mutangili, 2019). 

E-purchasing provides a platform that enables companies to compare prices and 

select the best suppliers, thereby enhancing the flexibility and responsiveness of 

the supply chain. Through the data collected from e-purchasing activities, 

organizations can analyze purchasing patterns and trends, improving their ability 

to make swift strategic decisions (da Costa, Gillespie, Cama-Moncunill, Ward, 

Condell, Ramanathan and Murphy, 2022). 

In this context, e-purchasing plays a vital intermediary role, offering a platform 

that facilitates access to a wide range of suppliers and enhances the effectiveness 

of purchasing processes. According to a Deloitte study, organizations that rely on 

e-purchasing report a 25% increase in their responsiveness to a changing market 

(Fatorachian and Kazemi, 2021).  

Mutangili (2019) emphasized that e-purchasing enhances the management of 

information and knowledge related to suppliers and improves control over 

supplier operations. Additionally, e-purchasing may lead to increased speed, 

quantity, and quality of information processing, especially with international 

suppliers. Some researchers, such as Tai, Ho, and Wu (2010), note that e-
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purchasing positively impacts the performance of both buyers and suppliers. 

Implementing e-purchasing encourages information exchange and collaboration 

with suppliers, improving flexibility in introducing new products, 

responsiveness to market changes, and enhanced supply chain responsiveness. 

Chirchir, Ngeno and Chepkwony (2015) aimed to identify the impact of e-

purchasing on supply chain performance. The findings indicated that e-

purchasing can increase supply chain efficiency. On another front, Tan et al. 

(2015) examined the impacts of technological and informational dimensions 

supporting e-purchasing processes within the supply chain on achieving supply 

chain flexibility and responsiveness. It concluded that information technology 

plays a positive role in achieving operational flexibility through information 

sharing among partners within the supply chain to facilitate e-purchasing 

processes. 

Ghasemaghaei, Hassanein and Turel (2017) confirmed that organizational 

flexibility can be enhanced by leveraging information technology through e-

purchasing, which positively contributes to responsiveness and decision-making 

by utilizing information to align the activities of individuals, managers, and 

supply chain partners. Finally, the results of Tiwari, Chan, Ahmad and Zaman 

(2019) indicated a positive correlation between e-purchasing systems and supply 

chain performance within organizations. Tai et al. (2010) supported this finding, 

indicating that e-purchasing positively affects the supply chain's responsiveness. 

2.3  Improving Supply Chain Responsiveness 

Improving supply chain responsiveness is a vital strategic goal for organizations 

amidst rapid changes in business environments. Integrating IoT and e-

purchasing enhances efficiency and flexibility, allowing companies to adapt to 

market demands. IoT improves supply chain responsiveness by connecting 

sensors to accurately collect information regarding inventory levels, transit times, 

and shipment status, facilitating quick decision-making (Suresh, Sanders and 

Braunscheidel, 2020). Also, IoT improves supply chain visibility, enabling 

companies to track products from origin to end consumer (Argyropoulou et al., 

2024; Lee et al., 2022). Furthermore, e-purchasing is critical in enhancing supply 

chain responsiveness by Allowing companies to access suppliers more quickly 
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and effectively, reducing purchasing times, and increasing responsiveness. 

Moreover, it facilitates supplier communication, enhancing collaboration and 

reducing information gaps (Govindan, Cheng, Mishra and Shukla, 2018; Lee et 

al., 2022; Mandel, 2018).  

Interaction between IoT, e-purchasing, and Supply Chain Responsiveness 

Several studies Haddud et al. (2017); Wang et al. (2016); Swafford, Ghosh and 

Murthy (2008) have shown that the integration of IoT technology with                      

e-purchasing and internal organizational flexibility serves as an indicator of 

supply chain responsiveness through increased processing and operational 

management efficiencies. Shang, Zhang, and Chen (2012) aimed to clarify how to 

design an effective service structure combining devices, networks, and data to 

enable various applications, including e-commerce. The results indicated that 

IoT can enhance online shopping experience by improving customer interaction, 

personalizing offers, and better inventory management. Furthermore, 

integrating IoT into e-commerce increases efficiency, improves supply chains, 

and reduces operational costs. 

Meanwhile, Abu Khashabah (2021) explored the impact of big data analytics 

capabilities on supply chain flexibility dimensions and operational agility. 

Conducted on various industrial organizations in sectors such as 

pharmaceuticals, textiles, ready-made garments, and food and beverages in 

Alexandria, Beheira, and Cairo, they found a positive impact of big data analytics 

capabilities (based on IoT technology) on supply chain flexibility dimensions. 

However, they did not affect operational agility within the studied 

organizations. The findings from De Vass et al. (2018) and Waithaka and Kimani 

(2021) indicated that when IoT is integrated with e-purchasing, notable 

improvements in supply chain responsiveness are achieved, affecting improved 

decision-making that data aggregated from IoT allows companies to make 

informed, timely decisions, facilitating planning and forecasting (Mutangili, 

2019). Also, these integrations enhance the ability to adjust inventory and modify 

purchasing strategies based on changing customer demands (De Vass et al., 2018). 
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Considering this, the researcher believes integrating IoT with e-purchasing 

effectively improves supply chain responsiveness. Companies should invest 

resources in these technologies to enhance their competitiveness in the market. 

 

Today, companies face multiple challenges related to the efficiency and flexibility 

of their supply chains. On the one hand, the increasing demand for e-purchasing 

creates higher customer expectations regarding delivery speed and product 

quality. On the other hand, the Internet of Things (IoT) is a powerful tool for 

improving visibility in the supply chain, as it can collect and analyze real-time 

data to enhance processes (Suresh, Sanders and Braunscheidel, 2020). 

The main problem lies in understanding how the technologies of IoT and                    

e-purchasing can integrate to achieve better responsiveness in the supply chain. 

While some studies indicate the benefits of these technologies, there is a lack of 

empirical evidence demonstrating the direct relationship between them and their 

joint impact on supply chain performance (Bag, Wood, Xu, Dhamija and 

Kayikci, 2020; Mageto, 2021; Piera, Roberto, Giuseppe and Teresa, 2014; Tsang, 

Wu, Lam, Choy and Ho, 2021; Wu and Chien, 2016; Zhan and Tan, 2020). 

Notably, most previous studies addressing the relationship between IoT, e-

purchasing, and the improvement of supply chain responsiveness have been 

conducted in developed countries, with a scarcity of studies conducted in 

developing nations, particularly in the Egyptian context. Additionally, there 

remains variability in the results of previous studies regarding the impact of IoT 

and e-purchasing on supply chain performance responsiveness, with some 

studies indicating a positive effect of IoT (IoT) and e-purchasing on supply 

chain responsiveness, suggesting that integrating IoT with e-purchasing enhances 

the speed of supply chain performance (Argyropoulou et al., 2024; Dubey, 2018; 

Ghasemaghaei et al., 2017; Moyano-Fuentes et al., 2019; Wu and Chien, 2016; 

Zhan and Tan, 2020). In contrast, several studies have supported the absence of 

an impact regarding how these technologies influence all aspects of the supply 

chain, including demand forecasting, inventory management, and customer 

service (Zhou et al., 2015). 
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Based on the above, the study's problem is to address the research gap by 

developing and testing a model to analyze and understand the impact of IoT and 

e-purchasing on supply chain responsiveness in a few industrial companies 

operating in the food manufacturing sector in Alexandria Governorate. 

 

The research questions are as follows: 

- What is the impact of the Internet of Things (IoT) on e-purchasing in the 

companies under study? 

- What is the impact of the Internet of Things (IoT) on supply chain 

responsiveness in the companies under study? 

- What is the impact of e-purchasing on supply chain responsiveness in the 

companies under study? 

- Does e-purchasing mediate the relationship between the Internet of Things 

(IoT) and supply chain responsiveness in the companies under study? 

 

The main objective of this study is to investigate and analyze the impact of the 

Internet of Things (IoT) and e-purchasing on improving supply chain 

responsiveness. This objective can be divided into the following sub-objectives, 

which are to determine: 

- the impact of the Internet of Things (IoT) on e-purchasing in the companies 

under study. 

- the impact of the Internet of Things (IoT) on supply chain responsiveness in 

the companies under study. 

- the impact of e-purchasing on supply chain responsiveness in the companies 

under study. 

- the impact of E-purchasing as mediates the relationship between Internet of 

Things (IoT) Technology and Supply chain responsiveness in the companies 

under study. 
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The importance of this study is highlighted by its anticipated contributions                  

as follows: 

- Scientific Importance 

o This study's field is one of the important and contemporary areas 

currently being discussed at global, regional, and local levels, given the 

increasing significance of the impact of IoT and e-purchasing on 

improving supply chain responsiveness. 

o There is a scarcity of research and studies addressing the impact of IoT and 

e-purchasing on improving supply chain responsiveness in developing 

countries. 

o This study will contribute to opening avenues for future research based on 

its findings. 

- Practical Importance 

o Assisting industrial organization managers in leveraging the impact of IoT 

and e-purchasing to improve supply chain responsiveness, considering 

changes occurring in the supply chain environment, thereby achieving 

better operational benefits for industrial organizations in Egypt by 

utilizing data derived from IoT to enhance purchasing decisions and 

inventory management. 

o This study will provide a set of recommendations that enable managers in 

organizations operating in the industrial sector in Egypt to improve their 

competitive position using their technological resources and seizing 

available opportunities by understanding how these new technologies can 

contribute to developing new business models that keep pace with the 

rapid changes occurring in the business environment. 
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The primary limitation of this study is its spatial focus on large organizations 

operating in the food industry located in Alexandria Governorate. The 

researcher chose the food industry for this investigation due to its operation 

within a dynamic environment characterized by noticeable changes in customer 

preferences and desires and continuous technological advancements in this 

sector. This aligns with Dixon's (2023) definition of a dynamic environment, 

marked by rapid and unstable changes in competitive conditions, product 

demand, and technological development. 

 

Based on a review of the literature, the proposed model for this study is built 

upon several previous studies (Argyropoulou et al., 2024; Dubey, 2018; 

Ghasemaghaei et al., 2017; Moyano-Fuentes et al., 2019; Reddy and Reinartz, 

2017; Shoomal et al., 2024; Vass, 2018). 

Considering the above, the proposed variables for the study comprise three 

components: the independent variable, which reflects the Internet of Things 

(IoT); the mediating variable, which is e-purchasing; and the dependent variable, 

which represents supply chain responsiveness. Figure 1 illustrates the proposed 

model for the study. 

 

 

 

 

 

  

 

Figure 1: Model Employed 

 

E-PROC 
 SCR IoT 

 

H1 

H 2 

H3 

H4 
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Based on the findings of several previous studies analyzing the relationship 

between the Internet of Things (IoT), e-purchasing, and supply chain 

responsiveness (Shoomal et al., 2024; Argyropoulou et al., 2024; Dubey, 2018; 

Ghasemaghaei et al., 2017;  Moyano-Fuentes et al., 2019; Reddy and Reinartz, 

2017; Vass et al., 2018; Zhan and Tan, 2020), the following hypotheses is posited. 

Hypothesis  1:  There is a statistically significant positive effect between the 

Internet of Things (IoT) and e-purchasing. 

Hypothesis 2: There is a statistically significant positive effect between the 

Internet of Things (IoT) and supply chain responsiveness. 

Hypothesis  3: There is a statistically significant positive effect between                            

e-purchasing and supply chain responsiveness. 

Hypothesis  4: E-purchasing mediates the relationship between Internet of 

Things (IoT) Technology and Supply chain responsiveness  

  

To achieve the study's objectives, the researcher adopted a descriptive-analytical 

approach aimed at describing the phenomenon, testing the study hypotheses, 

analyzing, and interpreting the collected data, and reaching conclusions that 

contribute to determining the impact of the Internet of Things (IoT) and e-

purchasing on improving supply chain responsiveness. The study used two types 

of data collection sources: secondary sources that involved reviewing published 

literature, including books, theses, articles, research papers, and journals related 

to the study's topic. Additionally, the researcher used a questionnaire to gather 

primary data and information to test the study hypotheses. 

The researcher employed a questionnaire method, supported by personal 

interviews, to facilitate clarification when delivering or collecting the 

questionnaires. This approach allowed for responding to any inquiries that 

participants might find necessary for answering the questionnaire. The 

questionnaire included 25 statements aimed at measuring the study variables, 

derived and developed from studies by Dubey (2018), Govindan et al. (2018), 

Moyano-Fuentes et al. (2019), Shoomal et al. (2024), Zhan and Tan (2020). 
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These measures were presented when testing the construct validity of the study 

variables. The researcher used a 5-point Likert scale for all questions, where (1) 

indicates strong disagreement and (5) indicates strong agreement, ensuring 

consistency in the questions and thus facilitating participants' responses. 

The study population consists of Egyptian joint-stock companies in the food 

products sector listed on the stock exchange as of the beginning of the third 

quarter of 2023, totaling only 27 companies with trading activity 

(www.egx.com.eg) operating in the Alexandria Governorate. The researcher used 

a simple random sampling method to select a group of industrial companies' 

representative of the study population. The unit of observation and analysis 

comprised several managers working in production, marketing, warehousing, 

and supply management within the Arab Republic of Egypt. Using the 

following equation (Idris, 2009): 

 

Applying this equation, the sample size was determined to be 24 companies. The 

unit of analysis in this study is the factory rather than the company, which is 

consistent with several previous studies in this field. A total of 140 questionnaires 

were distributed, with 15 excluded due to incompleteness. This resulted in 125 

valid questionnaires collected, representing approximately 89% of the total being 

distributed. 

 

Using the Smart PLS 3.0 software, the researcher employed several statistical 

methods to analyze the data collected from the responses of the study sample, 

including: 

- Descriptive statistical methods such as mean and standard deviation to describe 

the study variables. 

- Cronbach's alpha test to determine the internal consistency of the measurement 

scales for the study variables in the questionnaire. Construct validity was 

assessed using factor analysis to find the average explained variance. 

       ÷    
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- Smart Partial Least Square (PLS) analysis to evaluate the relationships within 

the model. 

To test the study model, the researcher utilized the Smart PLS 3.0 software 

(Ringle et al., 2015) to assess the validity and reliability of the study variables. The 

data presented in Table 1 indicate that the values of Cronbach's alpha for the 

study variables range between 0.634 and 0.891. This suggests that the 

measurement scales for the study variables possess an acceptable level of 

reliability, given that reliability coefficients above 0.60 are considered satisfactory 

(Fornell and Larcker, 1981).  

Table 1: Reliability and Validity of the Scales Used to Measure the Variables 

Loading 
Factor 

Average Variance 
Extracted (AVE) 

Reliability 
Coefficient 

Item Measures 

 0,878 0.862 Internet of Things (IoT) 

0.729   

1. IoT technology helps provide aggregated data 
to companies, enabling them to make decisions 
based on accurate and timely information, 
facilitating planning and forecasting. 

0.787   

2. IoT technology enhances companies' ability to 
adjust inventory and change purchasing 
strategies based on changing customer demands. 

0.800   

3. IoT technology enhances supply chain visibility, 
enabling companies to track products from 
origin to end consumer. 

0.825   

4. IoT technology allows accurate data collection 
on inventory levels, transportation times, and 
shipment status, facilitating quick decision-
making. 

0.642   

5. IoT technology helps companies improve 
inventory management efficiency with our 
suppliers. 

0,743   

6. IoT technology helps coordinate and organize 
supply chain operations to reduce non-value-
added activities within the chain. 

0.891   

7. IoT technology helps companies adjust supply 
chain operations to reduce response time within 
the chain. 

0.758   

8. IoT technology helps companies quickly 
respond to introducing new types of products 
and services. 

0.815   
9. IoT technology helps companies offer a diverse 

range of products and services. 
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0,634   

10. IoT technology helps companies discover 
unexpected changes in the physical flow of 
materials, inputs, and products across the 
supply chain. 

0.824   

11. IoT technology helps companies discover 
unexpected changes in market demand 
conditions. 

0.807   

12. IoT technology helps companies improve the 
process of making changes in product and 
service designs. 

 0,837 0.695  Electronic procurement (E-purchasing) 

0.815   

13. Electronic procurement helps the company 
access suppliers faster and more efficiently, 
reducing procurement times and increasing 
response speed. 

0.755   

14. Electronic procurement makes it easier for the 
company to communicate with suppliers, 
enhancing collaboration and helping to reduce 
information gaps. 

0.842   

15. Electronic procurement helps the company 
reduce the cost of the procurement process 
compared to traditional procurement methods. 

0.770   

16. Electronic procurement provides the company 
with a platform that facilitates access to a wide 
range of suppliers and improves the 
effectiveness of procurement operations. 

0.830   
17. Electronic procurement helps improve our 

information sharing with suppliers. 

0.803   

18. Electronic procurement helps improve the 
exchange of product design information with 
suppliers. 

0.771   
19. Electronic procurement helps improve product 

quality. 

0.815   

20. Electronic procurement helps the company 
access suppliers faster and more efficiently, 
reducing procurement times and increasing 
response speed. 

 0.741 0.911 Supply Chain Response (SCR)  

0.722   
21. Our supply chain response performance has 

helped us quickly respond to customer needs. 

0.714   

22. Our supply chain response performance has 
helped achieve customer satisfaction and 
increase their loyalty. 

0.654   
23. Our supply chain response performance has 

helped us adapt to market requirements. 

0.721   
24. Our supply chain response performance has 

helped reduce uncertainty and risks. 

0.748   
25. Our supply chain response performance has 

helped improve our competitive capabilities. 

Source: Statistical Analysis Results of the Study Data. 
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The degree of validity for the scales used to measure the theoretical concepts of 

the study was determined based on the criteria outlined in Table 1. It shows that 

all factor loadings exceed 0.6 and have a high significance level at alpha = 0.001. 

The table indicates that the factor loadings range from 0,634 to 0.891. 

Additionally, the Average Variance Extracted (AVE) values for all variables are 

greater than 0.5, which is considered very suitable, as it exceeds the 0.5 thresholds 

proposed by Fornell and Larcker (1981). Regarding the validity examination, all 

these values were higher than the correlation coefficients between any two 

variables, indicating a high degree of discriminant validity. Both types of validity 

were achieved (Fornell and Larcker, 1981; Hair, Matthews, Matthews and 

Sarstedt, 2017). 

Table 2: Correlation Coefficients and Discriminant Validity 

 
Internet of 

Things 
E-purchasing 

Supply chain 
Performance 

Responsiveness 

Internet of Things . 0.725**   

E-purchasing . 0.554** 0.834  

Supply Chain   Responsiveness . 0.737** 0.612 0.854 
 

Moreover, personal interviews were conducted with respondents from 

production management and heads of production departments. In addition, 

respondents filled out the survey questionnaire, focusing on specific dimensions 

necessary for improving the sustainability and flexibility of the supply chain and 

their impact on targeted performance. See Table 3. 

Table 3: Description of Study Variables 

Standard Deviation Mean Study Variables 

0.7456 4.0656 Internet of Things 

0.8454 3.7653 E-purchasing 

0.7843 3.9868 Supply Chain Responsiveness 
 

The results presented in Table 3 reveal that the average values for the concepts 

related to the study variables are closely aligned, ranging from 3.7653 to 4.065. 

This indicates a general agreement among respondents regarding these concepts. 
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Also, the standard deviations for the concepts are similar, ranging from 0.7456 to 

0.8454. This suggests a relatively limited variation in the participants' opinions 

regarding these concepts.  

To test the study model, the researcher utilized the Smart PLS 3.0 software 

(Ringle et al., 2015). Figures 2, 3, and 4 illustrate the results, which show statistical 

coefficients (t-values), while Tables 4 and 5 present the regression coefficients 

and the outcomes of the study model analysis. 

Table 4: Results of Hypothesis Testing 

Hypothesis Relation SE t-value 
Level of 

Significance 
Decision 

H1 (IoT) --> ( E- PRCO) 0.925 18.365 0.000 Acceptance 

H2 (IoT) --> (SCR) 0.328 2.706 0.001 Acceptance 

H3 (E- PRCO) --> (SCR) 0.457 4.428 0.000 Acceptance 

Note: t-values > 1.96** (p < 0.05); t-values > 2.58*** (p < 0.01) 
 

Table 5: Results of Mediating Hypothesis Testing 

Hypothesis Direct Effect Indirect Effect 
Total 
Effect 

SE t-value p-value VAF Decision 

 
H4 

 

(IoT) ----> SCR (IoT) ----> ( E- PRCO ----> (SCR) 
 

   
 

 

 0.328 0,036- 0,051 0,026 0.138 0,05 50% Rejection 

Note: t-values > 1.96** (p < 0.05); t-values > 2.58*** (p < 0.01) 

 

 
Figure 2: Results of Study Variables Analysis 

Statistical Coefficients (t-values) 
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Figure 3: Results of Study Variables Analysis 

Regression Coefficients 

 

 

Hypothesis 1: There is a statistically significant positive effect between the 

Internet of Things (IoT) and e-purchasing. 

The results in Table 4 indicate that the path coefficient between the two 

variables is 0.925, with a t-value of 18.365. This result shows a positive and 

significant relationship at a significant level of 0.000, which is less than 1%. This 

supports the acceptance of the first hypothesis, confirming the impact of IoT on 

e-purchasing in the studied companies. This finding aligns with previous 

research in this area (Seyedan and Mafakheri, 2020; Shoomal et al., 2024). 

This result can be interpreted as IoT contributing to improved transparency in 

supply chains by providing accurate and up-to-date information about the status 

of goods and processes. Such improvements enhance the efficiency and 

effectiveness of e-purchasing operations. IoT can also increase the efficiency of e-

purchasing by offering real-time, interactive data that supports accurate 

forecasting of future needs and product demand, thereby reducing waiting times 

and costs within e-purchasing channels. 
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Furthermore, integrating IoT technologies with e-purchasing can enhance 

communication and coordination between different stages of supply chains, 

facilitating the smooth flow of information and resources. This holistic approach 

ultimately leads to a more responsive and agile e-purchasing environment. 

Hypothesis 2: There is a statistically significant positive effect between                        

the Internet of Things (IoT) and supply chain responsiveness. 

The results in Table 4 show that the path coefficient between these two variables 

is 0.328, with a t-value of 2.706. This result indicates a positive and significant 

relationship at a significant level of 0.000, which is less than 1%. Therefore, the 

second hypothesis is accepted, confirming the impact of IoT on supply chain 

responsiveness in the studied companies. This finding is consistent with several 

previous studies in this field (Argyropoulou et al., 2024; Raut et al., 2021; 

Seyeden and Mafakeri, 2020; Zhou et al., 2015). 

This effect can be explained by the fact that IoT enhances the efficiency of 

supply chains by providing interactive, real-time information. It also improves 

supply chain flexibility by enhancing adaptability to changes and challenges. 

Furthermore, IoT contributes to increased transparency in supply chains by 

supplying accurate and updated information regarding the status of goods and 

operations. Finally, IoT aids in improving customer service by providing timely 

and precise information about shipping and delivery. 

Hypothesis 3: There is a statistically significant positive effect between                            

e-purchasing and supply chain responsiveness. 

The results in Table 4 show that the path coefficient between these two variables 

is 0.457, with a t-value of 4.428. This indicates a positive and significant 

relationship at a significant level of 0.000, which is less than 1%. This finding 

supports the acceptance of Hypothesis 3, indicating that e-purchasing affects the 

responsiveness of supply chain performance in the companies studied. These 

findings align with several previous studies in this field (Dubey et al., 2018; 

Govindan et al., 2018; Moyano-Fuentes et al., 2019; Tan and Sidhu, 2022; Tiwari 

et al., 2019). 
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This effect can be explained by the fact that e-purchasing enhances the efficiency 

of supply chains by accelerating purchasing processes and reducing costs. 

Additionally, it improves the accuracy and timing of purchases, which minimizes 

waste and maximizes resource utilization. Furthermore, e-purchasing facilitates 

better management of information and knowledge related to suppliers, enhances 

control over supplier operations, and increases information processing speed, 

volume, and quality. 

Hypothesis 4: E-purchasing plays a mediating role on the Internet of Things 

(IoT) and supply chain responsiveness. 

The results in Table 5 indicate that the total effect value is 0.051, with a t-statistic 

of 0.769 and a significance level of 0.026, which is not statistically significant. 

Therefore, since the total effect is insignificant, there is no mediating role 

between the two variables. 

Additionally, the path coefficient for the direct effect of the Internet of Things 

(IoT) on electronic purchasing is 0.925, while the path coefficient for the direct 

effect of electronic purchasing on supply chain responsiveness is 0.457. The path 

coefficient for the direct relationship between the Internet of Things (IoT) and 

supply chain responsiveness is 0.328. The indirect path coefficient, with 

electronic purchasing as a mediating variable between IoT and supply chain 

responsiveness, is -0.364, with a t-value of 0.138, which is also insignificant at a 

level lower than 0.05. 

This suggests that electronic purchasing, as a mediating variable, does not 

significantly enhance the relationship between the Internet of Things (IoT) and 

supply chain responsiveness. This may be explained by the limited financial 

resources of the companies under study, which hinder their ability to establish an 

adequate technological infrastructure to integrate IoT technology with e-

purchasing effectively. Consequently, companies cannot fully leverage IoT's 

potential in improving supply chain performance, and e-purchasing remains 

restricted to handling routine operations only without offering effective support 

for integrating and enhancing the flow of information and materials across the 

supply chain. 
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Overall, this research has contributed to advancing theoretical and managerial 

knowledge of the impact of IoT and e-purchasing on improving supply chain 

responsiveness especially since the study's field is one of the important and 

contemporary areas currently being discussed at global, regional, and local levels. 

Moreover, it expands the role of e-purchasing as a mediator particularly research 

and studies are scarce, addressing the impact of IoT and e-purchasing on 

improving supply chain performance in developing countries. The marketing 

and logistics team can focus on these aspects to improve supply chain 

responsiveness. 

 

Considering the current study's findings and based on the researcher’s 

interpretation and discussion of the results, the study offers two types of 

recommendations: practical recommendations and recommendations for future 

research. 

12.1 Practical Recommendations 
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12.2 Recommendations for Future Research 

The current study focused on testing the variables within the food industry 

sector. Therefore, it is recommended that future research examines these 

variables across other industrial sectors to identify similarities and differences 

that would allow for the generalization of the results and comparison with the 

current study's findings. Also, the current study limited its examination to the 

dimensions of Internet of Things (IoT) technology. Hence, future studies 

explore additional dimensions. Moreover, the researcher suggests that future 

studies should investigate a range of contextual factors, such as organizational 

structure, company size, market demands, and company strategy, alongside the 

current study's variables to enhance the model. 

 

This study has advanced theoretical and managerial knowledge of IoT and e-

purchasing's influence on supply chain responsiveness enhancement, which was 

accelerated by the increasing attention directed towards such a vital and trending 

subject at global, regional, and national levels. Since the impact of IoT and e-

purchasing on supply chain performance improvement in developing countries, 

this paper aimed to expand the mediating role of e-purchasing. 

Consequently, this research has confirmed that IoT significantly impacts e-

purchasing within examined firms, including prior studies such as Seyedan and 

Mafakheri (2020) and Shoomal et al. (2024). Thus, it can be stated that IoT 

enhances the supply chain’s transparency by offering precise and real-time 

information regarding the goods’ status. Accordingly, consistent with earlier 

findings (Argyropoulou et al., 2024; Raut et al., 2021; Seyeden and Mafakeri, 

2020), IoT advances the efficiency of e-purchasing, empowers product demand 

forecasting accuracy, and reduces waiting times and e-purchasing’s expenditures. 

Additionally, e-purchasing advances the efficiency of supply chains via 

quickening purchasing processes, which reduces waste and betters resource 

usage. Lastly, restricted financial resources of firms yield a non-mediating role of 

e-purchasing between IoT and supply chain responsiveness. 
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(IoT)

 

 

تبحثثالدراتد ثثثتلثثثثدلتثثثنية لنتثثث لتياءثثتلالش لثثثللترثثثءعللتثثثيلدرسثثثثدلللرلش الثثرلد ثثث ل    ثثث لد ثثث  ع تل   ثثث تلدر  ت ثثثال

 ثثثعر قبءللد ثثث لدءاثثثتلتثثث لدرسثثثثعع لثثثثدليقثثثعدلنثثثاعدتلت ةقثثثتلثثثثدلدرب ثثثادالدراعتءثثثت لايثثثالتثثث لتقثثث  ثل ت ثثثيل ث ثثثءع ل

دربءعلثثثثثع لتارءثثثثثتلبد لدر ثثثثث تل عراتد ثثثثثت لا ع ثثثثث  اد ل ر ثثثثثعلر حيءثثثثثلللثثثثثةدلدرصثثثثثاتبلاتثثثثث لت ثثثثث ء لد ثثثثث بعلتل   ثثثثثيل

كثالبثثثثثع بلتثثثثث لتنكءثثثثثالت ي يءثثثثثتلت سةثثثثث د لدراتد ثثثثثت لاتثثثثث لد ثثثثث  اد لتح ءثثثثث لدر  دتثثثثث لر  حيثثثثثللتثثثثث ل اثثثثثعللد يثثثثثعق  ل

(لر حثثثللدر ةيثثثع لPLSانثثثة ءتلدر  ءةثثثو لادثثثةا،لد ثثث لبرثثثحبلتثثث لد ثثث  اد لتح ءثثث لد ث  ثثثع لد    ءثثثتلدر ثثثسث ل 

بثعتلدر ث ثثءع  لاكسث للدرا ثثع  لدثث لتثنية لاق ثثع رلبئلن رثتلا  ثثع ءتلر ياءثتلالش لثثللترثثءعللندخث لدرا ثث بالادخ 

جابًثثثعلاجثثث لجاثثثالتثثثيلدرسثثثثدلللرلش الثثثرلد ثثث لد ثثث  ع تل   ثثث تلدر  ت ثثثا ل عن ثثثع تلاجثثث لبرثثثحبلعثثثعالر ياءثثثتلالش لثثثلل

 ءثث ل قاًثثعلتثثنيةً دلاق ع ءًثثعلبئلترثثءعللتثثنية لاق ثثع رلبئلن رثثتلا  ثثع ءتلد ثث لد ثث  ع تل   ثث تلدر  ت ثثا لا  صثثثلدر ح

ن رتلا  ع ءتلر سثدلللرلش الرلد  لد   ع تل    تلدر  ت ا لا خةث دلت نث لدربع ثالاجث لدثا لاجث نلتثنية لبئل

ن رتلا  ع ءتلر سثدلللرلش الرلك  سة لا ءطلثدلدر ةيتل ةالتياءتلالش لللترءعللاد   ع تل    تلدر  ت ثال

 ثدلدرسثعع لتح لدراتد ت 

لد ؤ  ثثثثثع لثثثثثثد(لIoT لترثثثثثءعللالش لثثثثثللتياءثثثثثتلاتقثثثثث  ثل اثثثثثعل:ل ءنهثثثثثعلتثثثثث لدر  نثثثثثءع بلتثثثثث لدثثثثثانًدلدراتد ثثثثثتلايثثثثثاتل

لد  ياتثثثثتلاتناد لتلظ ثثثثتلتبنثثث لاجثثثث لدر ي ءثثثثائلدرسثثثثدللت صثثثث  لد ثثث ل ثدرش كءثثثثلتثثثث لاالال يثثثع لد  ثثثثث تبلدر ثثثاعدءت

ل  ثعللرلش الثرلادرسثثدللترثءعللالش لثللتياءثع لاد ث  اد لنتث لاجث ل عن ثع تللرلش الثربلدرسثثدللت صث  لر قبءل

  در  ت ال ة  لتثد  لت   فلثدلتلظ تل ةالادر ن ءللالات ع لتح ةالق ءح

  دلش لللترءعلبلدرسثدللالارلش الربلد   ع تل    تلدر  ت ا
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