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Abstract 

 

Purpose: This study aims to investigate the influence of Technology-Organization-Environment 

(TOE) capability drivers on IoT adoption, analyze the effect of IoT on supply chain performance 

(SCP), and examine the indirect impact of TOE capability drivers on SCP through the mediating 

role of IoT. Additionally, the moderating role of supply chain resilience is explored. Focusing on 

the manufacturing sector in Pakistan, this research examines how SCP influences firm 

performance.  

 

Design/methodology/approach: Twenty-one hypotheses are proposed for this study. A 

questionnaire has developed based on technological, organizational, and environmental 

perspectives. The survey will conduct within Pakistan's textile manufacturing sector using this 

questionnaire. 

 

Research limitations/implications: This study will be beneficial for managers, top management, 

and policymakers. It identifies the areas where textile manufacturing sector need to focus in order 

to adopt new technologies. 

 

Originality/value: In the literature, few articles have specifically considered IoT adoption on SCP 

in textile firms from a TOE framework perspective. Therefore, this study is unique in its inclusion 

of technological, organizational, and environmental drivers. 
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Introduction  

In the digital economy, industries face both internal and external encounters to survive in the global 

market, especially within the manufacturing sector (Javaid et al., 2024). Externally, companies 

must navigate growth, technological changes, and intense national and international competition 

(Abaddi et al., 2024; Azeem et al., 2021; Waqas et al., 2023). The manufacturing industry is under 

significant pressure to enhance supply chain performance (SCP) and gain a competitive edge 

(Tian, 2016). Firms need to focus on speed, quality, price, innovation, and customer 

responsiveness to improve their global competitiveness and achieve organizational performance 

through effective supply chain management (SCM). Nevertheless, the marketplace is constantly 

evolving, leading to short-lived advantages due to rapid product life cycles, technological progress, 

and globalization. Consequently, global competition compels businesses to upgrade their 

technology and enhance supply chain efficiency to stay competitive (Singh and Kumar, 2020). 

 

The manufacturing sector is acknowledged as Pakistan's third-largest sector, contributing 

approximately 14% to 16% of the nation's annual gross domestic product (GDP), with large-scale 

manufacturing accounting for 80% and small-scale manufacturing for 1.8% (Bakar, 2019; Aftab 

et al., 2023). Research underscores that Pakistan's manufacturing industry is predominantly 

dominated by large enterprises, which make up approximately 80% of the sector. Manufacturing 

companies in Pakistan face increasing demands to enhance SCP by focusing on cost reduction, 

shorter delivery times, and improved customer satisfaction. In particular, the textile and apparel 

industries are under significant pressure from major regional competitors such as China, India, and 

Bangladesh, which have integrated advanced technologies into their supply chain processes 

(Mustafa, 2018; Owais, 2020). Consequently, key challenges for textile and apparel manufacturers 

in Pakistan include uncertain lead times and low productivity (Manzoor et al., 2021). Furthermore, 

as Lee et al. (2024) emphasize, industries with low levels of advanced technology adoption 

struggle to improve SCP due to insufficient organizational capabilities in the digital network. 

Effective SCP is crucial for enhancing industry performance by collective efficiency, dipping 

costs, and boosting customer gratification (Jum'a and Bushnaq, 2024). Research indicates poor 

SCP significantly negatively impacts overall firm performance. 

 

This can be significantly enhanced through the adoption and implementation of IoT technology 

(Mukherjee et al., 2024). IoT improves the connectivity among suppliers, customers, and internal 

logistics processes, streamlining operations et al., 2020). It benefits manufacturers throughout the 

product life cycle, reducing product abandonment risks. Integrating IoT into the supply chain 

enhances operational procedures, lowers costs, and mitigates risks, leading to improved efficiency, 

reduced waste, and better product quality (Haddud et al., 2017). The global industrial IoT market 

reached approximately USD 326.1 billion in 2021 and is anticipated to grow to about USD 1,742 

billion by 2030 (Industrial IoT Market, 2022).  
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The Technology-Organization-Environment (TOE) framework is recognized for its effectiveness 

in enhancing organizational capabilities by integrating technological, organizational, and 

environmental factors. This comprehensive approach underscores its significance for future 

research and experimentation, particularly in evaluating innovation and digital technology 

adoption (Abdurrahman et al., 2024). Several studies have validated the TOE model's efficacy in 

assessing technology adoption across various sectors (Chittipaka et al., 2022; Lutfi et al., 2023; 

Salah et al., 2024). Hence, this study endeavors to bridge a research gap within Pakistan’s 

manufacturing sector by examining how TOE capability drivers influence the adoption of IoT, 

evaluating the impact of IoT adoption on supply chain performance (SCP), and scrutinizing how 

IoT adoption mediates the relationship between TOE drivers and SCP. The research aims to 

address the following key questions: 

 

RQ1. What is the role of TOE capability drivers in uplifting IoT adoption and supply chain 

performance thereon? 

RQ2. How do IoT adoption and supply chain resilience contribute to the association between TOE 

capability drivers and SCP? 

RQ3. What impact does SCP have on firm performance (FP) in Pakistan’s manufacturing industry? 

 

This research addresses several gaps in the literature. First, while technology adoption studies have 

extensively explored TOE variables in the framework of big data analytics (Lutfi et al., 2023) and 

blockchain acceptance (Chittipaka et al., 2022), few studies (Bhatiasevi and Naglis, 2020) have 

applied this model within the supply chain domain. The foundation of IoT adoption and its impact 

on supply chain and FP has received limited attention from researchers. Second, this research 

examines the mediating role of IoT adoption on the relationship between TOE capability drivers 

and SCP. The IoT is driving a significant paradigm shift in the manufacturing industry, profoundly 

affecting the entire supply chain (Ehie and Chilton, 2020). Thirdly, this study explores the 

moderating influence of supply chain resilience on the association between IoT adoption and SCP. 

According to Hosseini et al. (2019), supply chain resilience empowers a system not only to recover 

to its pre-disruption state but also to surpass its previous capabilities. 

 

Drawing from the resource-based perspective theory (Tukamuhabwa et al., 2015; Sheel and Nath, 

2019; Alraja et al., 2022), this study proposes that TOE capability drivers, IoT adoption, and supply 

chain resilience play pivotal roles in safeguarding a firm's valuable resources and capabilities. 

According to Barney's assertion, a firm's intellectual capital encompasses assets, capacities, 

organizational processes, qualities, information, and knowledge that enable it to conceive and 

execute plans enhancing efficiency and effectiveness. This research culminates in an empirical 

exploration of how TOE capability drivers integrate IoT adoption and supply chain resilience to 

enhance both SCP and FP. This innovative conceptual framework contributes to current 

knowledge and suggestions industrial managers understandings to better comprehend and manage 

TOE capability drivers through IoT adoption and supply chain resilience, thereby bolstering supply 

chain and FP in developing countries. This is particularly pertinent in the context of Pakistani 

manufacturing industries, an area that remains underexplored in current research. 

 

The structure of this paper is organized as follows: Section 2 will provide an inclusive past 

literature review, detailing the development of hypotheses. Section 3 will outline the contributions 

of this study and present the conclusions drawn from the research. 
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Literature review and hypotheses development 

Definitions and dimensions 

Supply chain performance (SCP)  

Supply chain performance refers to the operational metrics and indicators that enhance the overall 

supply chain through collaborative connections among its participants (Odongo et al., 2016). It 

differs from FP, which represents the tangible outcomes or results achieved through collaboration 

among both inter-organizational and intra-organizational entities (Huisman and Smits, 2007). 

Improved SCP holds strategic importance, potentially leading to swift financial returns, increased 

productivity, profitability, and enhancements in overall competitiveness (Jensen and Whitfield, 

2022). Research by Green et al. (2019) underscores that higher levels of SCM application correlate 

positively and significantly with competitive advantages. Consequently, many companies 

prioritize optimizing SCP as a strategic tool to enhance organizational performance (Sutduean et 

al., 2019). 

Firm performance (FP)  

Firm performance denotes the overall success or effectiveness of a corporation or organization (Li 

et al., 2006). It is assessed through various metrics, both financial and non-financial (Tan et al., 

1998). Financial metrics, such as revenue, profit margins, return on investment, and market share, 

provide quantitative insights into the financial health of a firm. In contrast, non-financial metrics, 

comprising customer gratification, employee engagement, innovation, and sustainability, offer 

qualitative assessments of other aspects of FP (Chen and Paulraj, 2004). Furthermore, several 

factors influence firm performance, including strategy, resources, capabilities, and the external 

environment (Abeysekara et al., 2019). For instance, firms with clear strategies, effective 

leadership, engaged employees, and robust relationships with stakeholders are more likely to 

perform strongly. Strategies that align with organizational goals, investments in resources and 

capabilities, and adaptability to external changes are crucial for improving FP (Singh et al., 2021). 

This may involve initiatives such as product innovation, process optimization, talent management, 

and strategic partnerships (Lin et al., 2020). Ultimately, FP is pivotal for long-term success and 

sustainability. By continually measuring, monitoring, and enhancing performance, firms can 

bolster their competitiveness, achieve sustainable growth, and generate value for stakeholders (Di 

Vaio et al., 2023) 

Internet of Things (IoT)  

Technology adoption refers to the deliberate decision by individuals, organizations, or societies to 

integrate new innovations into their existing practices or systems, recognizing it as the most 

suitable path forward (Rogers, 2003). Within an organizational context, adoption involves 

accepting and ultimately implementing innovation (Deering et al., 2012). IoT, or the Internet of 

Things, encompasses the interconnectedness of devices through improvised infrastructure, 

ensuring continuous access to generated data by management personnel (Qader et al., 2023). Key 

IoT technologies within the supply chain include radio frequency identification (RFID), cloud 

computing, wireless sensor networks (WSN), middleware, and IoT application software, all of 
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which facilitate enhanced performance and environmentally sustainable practices (Ali et al., 2023). 

SCM stands as a critical business priority embedded within the strategic plans of nearly all 

manufacturing companies, particularly as the digital era advances towards interconnectedness via 

the Internet (Farahani et al., 2017). However, the adoption of IoT also introduces security 

challenges such as data breaches, identity theft, and hacking concerns (Qader et al., 2023). 

Therefore, in the competitive corporate landscape of modern times, manufacturing businesses 

encounter substantial challenges in developing new products or services with distinctive features 

crucial for survival and maintaining a competitive edge (Yang et al., 2019). 

Supply chain resilience (SCR) 

Supply chain resilience may be described that the supply chain's ability to be prepared for any 

unanticipated event, react to continuing disturbances, and recover from distractions (Brusset et al., 

2017). SCR is a requirement with several dimensions. Consequently, it is essential to grasp and 

comprehend the notion appropriately. The supply chain can react to the situation by planning for 

unanticipated occurrences, responding to disruptions as they occur, and then recovering 

operational capabilities for connections, procedures, and additional regulatory framework (Qader 

et al., 2022; Heredia et al., 2022). SCR comprises three key phases: anticipation, resistance, and 

recovery/response. Hosseini et al. (2019) suggest that the greater the complexity and limitations 

of the external environment, the higher the probability of experiencing disruptions, unforeseen 

occurrences, and unforeseeable events. Instances such as natural calamities, military conflicts, 

labor strikes, and economic downturns are examples of disturbances that can considerably 

influence supply chain operations (Chopra and Sodhi 2004; Negri et al. 2021, Butt, 2021). 

However, the current situation can be improved through digitalization and government support, 

which are seen as promising solutions. Moreover, supply chain resilience has the potential not only 

to recover to its initial state before the disruption but also to become more advanced than before 

(Hosseini et al., 2019). Chowdhury and Quaddus (2017) demonstrated that SC resilience can 

provide more accurate predictions of SCP. Based on the findings of Altay et al. (2018), SCR is a 

dynamic competence that has a substantial influence on SC performance.  

Theoretical underpinning 

The study is rooted in Resource-Based View (RBV) theory, focusing on how a organization's 

resources and capabilities influence its long-term performance. RBV highlights the importance of 

aligning and efficiently using these elements to achieve desired outcomes (Grant, 1991; Barratt 

and Oke, 2007; Queiroz et al., 2022). The theory emerged as a response to a move from a product-

centric view to a resource-centric perspective (Wernerfelt, 1984). RBV underscores that 

coordinated deployment of resources and capabilities is pivotal for generating performance and 

achieving competitive advantages (Alraja et al., 2022). Eniola and Ektebong (2016) proposed that 

supply chains maintain their performance through distinct resources. RBV's relevance stems from 

its widespread use in FP studies. It guides the optimal use of scarce and unique resources, aiding 

in achieving performance goals (Barney, 1991). Additionally, RBV is established to promote value 

through resource commitment, enabling firms to create and grow by controlling resources (Hunt 

and Davis, 2012; Carter et al., 2017). The theory's focus on internal resources and external 

capabilities helps in strategy formulation for achieving targets (Alraja et al., 2022). RBV similarly 

addresses the strategic practice of IT applications like IoT, which can provide a competitive edge 

through unique capabilities (Sheel and Nath, 2019; Eisenhardt and Martin, 2000). Although the 

impact of IoT on SCP remains uncertain, strategic implementation and reconfiguration are 
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suggested. Resilience is explored through various theories, including RBV, dynamic capabilities, 

and more. Therefore, RBV has been utilized to elucidate how resources and capabilities contribute 

to resilience and performance (Tukamuhabwa et al., 2015; Wu and Chiu, 2015). SCR, viewed as a 

higher-level capability, involves adapting to disruptions and effectively utilizing resources for 

competitive advantage (Wang et al., 2010). RBV's framework helps understand how SCP 

influences FP. 

Hypotheses development 

TOE capability drivers and IoT adoption 

Technological capability drivers 

In the context of hypothesis development, the increasing digitization and rapid innovation driven 

by the internet and globalization have significantly shortened product life cycles, compelling 

businesses across various sectors and sizes to continually upgrade their technologies (Qader et al., 

2022). Technology plays a pivotal role not only in fostering economic development but also in 

delivering significant economic benefits to businesses. Compatibility stands out as a critical driver 

influencing technology adoption, as demonstrated in studies such as Kapoor et al. (2015) and Chen 

et al. (2020), which found that compatibility, particularly in areas like artificial intelligence, 

strongly influences adoption rates. Moreover, the cost associated with adopting new technologies 

is another pivotal factor influencing adoption decisions (Tan et al., 2009; Ramayah et al., 2016). 

Despite the initial high costs often associated with IoT adoption, many firms are motivated by the 

potential for significant returns on investment (Arendt, 2008). However, cost remains a barrier, as 

evidenced in research on electronic commerce adoption among manufacturing firms (Sila, 2013; 

Mohtaramzadeh et al., 2018). Despite its potential benefits, IoT deployment faces barriers such as 

privacy and security concerns (Whitmore et al., 2014; Haddud et al., 2017). Issues like 

cybersecurity breaches in supply chains underscore the importance of robust security measures 

across both hardware and software layers (Boyes, 2015; He et al., 2022). Given the insights from 

studies such as Lutfi et al. (2022), which underscore a notable negative correlation between 

security and the adoption rates of technologies such as big data, this study proposes that security 

and privacy concerns exert a negative influence on IoT adoption. Therefore, the following 

hypothesis is posited: 

H01: Compatibility has a positive impact on IoT adoption. 

H02: Cost has negative impact on IoT adoption. 

H03: Security & privacy has negative impact on IoT adoption. 

 

Organizational capability drivers 

According to the TOE framework, organizational context significantly influences the adoption of 

new technologies. Organizational capabilities, including resources and managerial support, play a 

crucial role in facilitating technology adoption. The ability of employees to effectively learn and 

utilize new technologies, supported by managerial encouragement, is essential for successful 

adoption (Sivathanu, 2019). Top management support is pivotal in securing resources for 

technology adoption and realizing the benefits and future performance improvements associated 
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with its implementation (Kumar et al., 2022). Previous studies have primarily highlighted top 

management's role in shaping organizational norms, values, and culture to foster technology 

adoption (Khan and Ali, 2018; Ahmad et al., 2019). Organizational readiness, encompassing 

technical IT skills and the capacity to manage and invest in new technologies, is critical (Yoon and 

George, 2013). Larger organizations typically possess greater resources to explore new 

technologies and achieve economies of scale (Horváth and Szabó, 2019). Research underscores 

that an organization's readiness level significantly correlates with its adoption rate of emerging 

technologies (Nguyen et al., 2022; Lutfi et al., 2022). Similarly, organizational readiness has been 

identified as pivotal in the adoption of cloud computing (Gui et al., 2020). Moreover, 

organizational innovativeness is a key determinant in technology adoption decisions. Companies 

with a culture of innovation are more inclined to embrace inter-organizational systems (Venkatesh 

and Bala, 2012). The willingness and ability of organizations to absorb and implement innovations 

are closely tied to their innovativeness (Lin et al., 2020), which in turn positively influences the 

adoption of new technologies. This propensity for innovation has been shown to significantly 

enhance the adoption of blockchain technology (Nuryyev et al., 2020). Based on these insights, 

the following hypotheses are proposed: 

 

H04: Top management support has positive impact on IoT adoption. 

H05: Organization readiness has a positive impact on IoT adoption. 

H06: Organization innovativeness has a positive impact on IoT adoption. 

 

Environmental capability drivers 

Environmental consequences refer to the structural impacts on industries, while external 

environmental drivers stem from the broader economic climate. Understanding a firm's external 

environmental drivers requires a comprehensive grasp of its environmental consequences (Godina 

et al., 2020; Qalati et al., 2021). Businesses typically contend with competitive pressures from 

suppliers, customers, and industry rivals. Research indicates a positive correlation between mobile 

commerce adoption and competitive pressure (Chau et al., 2020). Similarly, Rawashdeh and 

Rawashdeh (2023) identified a statistically significant relationship between competitive pressure 

and digital vision. High market competitiveness has been widely acknowledged to influence firms' 

adoption of emerging technologies (Farahbakhsh et al., 2023). Additionally, Tajudeen et al. (2018) 

found a positive correlation between increased competition levels and social media usage. 

Adopting advanced technologies is a common strategy for maintaining competitiveness in today's 

business environment (Asiaei and Rahim, 2019). Furthermore, trade partner engagement refers to 

collaborative business relationships involving two or more firms (Lin et al., 2011). In supply chain 

contexts, these relationships become increasingly complex due to the growing number of network 

nodes (Fernie, 2023). Organizations may adopt technologies at the behest of their trading partners 

to maintain connectivity (Cegielski et al., 2012). Recent studies highlight that pressure from 

business partners significantly influences the adoption of new technologies (Low et al., 2011). 

Wamba et al. (2020) underscored trading partner pressure as pivotal in cloud computing adoption, 

while Alam et al. (2021) emphasized its impact on AR technology adoption. Thus, trading partner 

pressure may positively influence IoT adoption. Moreover, government support can either 

facilitate or impede technology deployment within organizations. Many governments provide 

administrative and financial support for adopting and training on emerging technologies, 

benefiting businesses lacking internal resources to enhance their competitiveness (Lee and Yoon, 
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2022). Conversely, stringent regulations mandating robust control and testing equipment for 

industrial safety can hinder technology adoption (Gwala and Mashau, 2023). Rodríguez-Espíndola 

et al. (2022) assessed the significance of governmental support in digital platform adoption in 

developing countries. This study aligns with assumptions regarding IoT adoption and recognizes 

the role of government support in encouraging and encouraging IoT technology adoption. 

Therefore, the following hypothesis is posited: 

 

H07: Competitive pressure has a positive impact on IoT adoption. 

H08: Trading partner pressure has a positive impact on IoT adoption. 

H09: Government support has a positive impact on IoT adoption 

 

IoT adoption and supply chain performance 

The adoption of IoT is on a trajectory of continuous growth and is poised to significantly impact 

consumers, businesses, and society as a whole, particularly within the manufacturing sectors (Lund 

et al., 2014). IoT adoption allows manufacturers to monitor and track their products' activities, 

providing valuable insights that enhance technical support (Rymaszewska et al., 2017). By offering 

real-time remote monitoring of product usage, status, and location throughout the product life 

cycle, IoT enhances SCP (Spring and Araujo, 2017). In contemporary business environments, IoT 

enables supply chain managers to dynamically address challenges, developing tactical and 

strategic procedures to improve SCP (Li and Li, 2017). IoT-driven supply chains boost productivity 

and competitiveness by optimizing shipments, responding faster to market changes, and ensuring 

complete deliveries (Affia et al., 2019; Robinson, 2015). Consequently, the following hypothesis 

is proposed: 

H10: IoT adoption has a positive impact on SCP. 

 

IoT adoption as a mediator 

Previous research has established that technology adoption is significantly influenced by TOE 

(Technological, Organizational, and Environmental) factors (Bhattacharya and Wamba, 2018; Ali 

Abbasi et al., 2022). Empirical evidence has also confirmed a strong relationship between 

technology adoption and SCP (Lee et al., 2022; Qader et al., 2022). Therefore, the existing 

literature supports the mediating role of IoT adoption in the relationships between these three TOE 

factors: technology (compatibility, cost, security & privacy), organization (top management 

support, organizational readiness, and organizational innovativeness), and environment 

(competitive pressure, trading partner pressure, and government support), and SCP. Prior studies 

have similarly tested the mediating role of various technologies such as cloud computing (Abu-

Darwish et al., 2022), digital innovation (Khin and Ho, 2018), and blockchain (Sun et al., 2022). 

For instance, Philsoophian and Akhavan (2021) explored blockchain adoption as a mediator in 

knowledge sharing for supply chain management, while Hussain et al. (2020) found that e-

commerce mediates the relationship between FP and TOE factors. Based on these findings, it is 

anticipated that technology (compatibility, cost, security & privacy), organization (top 

management support, organizational readiness, and organizational innovativeness), and 
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environment (competitive pressure, trading partner pressure, and government support) indirectly 

influence SCP through IoT adoption. Therefore, the following hypotheses are proposed: 

H12:  IoT adoption positively mediates the relationship between compatibility and SCP. 

H13:  IoT adoption negatively mediates the relationship between cost SCP. 

H14:  IoT adoption negatively mediates the relationship between security & privacy and SCP.  

H15:  IoT adoption positively mediates the relationship between top management support and 

SCP. 

H16:  IoT adoption positively mediates the relationship between organization readiness and SCP.  

H17:  IoT adoption positively mediates the relationship between organization innovativeness and 

SCP. 

H18:  IoT adoption positively mediates the relationship between competitive pressure and SCP. 

H19:  IoT adoption positively mediates the relationship between trading partner pressure and 

SCP. 

H20:  IoT adoption positively mediates the relationship between government support and SCP. 

 

Supply chain resilience as a moderator 

Resilience serves as an internal resource enabling organizations to navigate external crises and 

opportunities, potentially enhancing FP (Liu et al., 2018). It facilitates adaptive responses in crisis 

scenarios, aiding survival, recovery, growth, and competitive advantage (Torres et al., 2019). In 

times of volatility and uncertainty, resilience capabilities are crucial for organizations to recover 

swiftly from disruptions and adapt to future challenges (Duchek, 2020). Conversely, organizations 

lacking resilience are more vulnerable to disruptions and struggle to restore operations quickly 

(Piprani et al., 2020). While prior research has explored the relationship between technology 

adoption and SCP (Qader et al., 2022; Wamba et al., 2022), there is limited investigation into SCR 

as a moderator between IoT adoption and SCP. IoT adoption enhances supply chain resilience by 

providing real-time visibility, thereby improving overall SCP (Ivanov et al., 2019). Existing 

literature also highlights resilience's significant impact on organizational performance (Siagian et 

al., 2021). Hence, it is hypothesized that the resilience capability of manufacturing firms in 

handling disruptions will moderate the relationship between IoT adoption and SCP. Therefore, this 

study proposes the following hypotheses: 

H21:  The positive relationship between IoT adoption and SCP will be stronger when SCR is 

high. 

 

Firm Performance as an outcome 

Due to the fiercely competitive business environment, FP has become a focal point for numerous 

scholars and researchers. In the realm of textile manufacturing companies, the agility and resilience 

of the supply network significantly influence SCP. The linkage between SCP and FP has been 

widely affirmed (Qrunfleh et al., 2014). An effective supply chain can substantially lower costs, 

boost productivity, enhance quality, and improve customer satisfaction, thereby bolstering 

financial performance through better responsiveness to customer needs, reduced inventory levels, 

and streamlined operations. Furthermore, coordinated supply chain activities within and beyond 
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organizational boundaries are pivotal in meeting customer delivery expectations promptly and 

efficiently, while also trimming inventory and logistics costs, factors crucially tied to FP (Kocoglu 

et al., 2022). Numerous studies underscore that a supply chain's ability to manufacture and deliver 

products in alignment with customer demands significantly contributes to enhanced FP (Vickery 

et al., 2003; Chen et al., 2004). Scholars have extensively explored the impact of SCM practices 

on firm performance, with findings indicating that supply chain process integration indirectly 

influences performance (Farivar et al., 2022), and that superior SCP positively correlates with 

organizational performance (Loon Lee et al., 2022). Therefore, based on these insights, the 

following hypothesis is proposed: 

 

H11: SCP has a positive impact on FP.  

 

 

Figure 1. The research framework 

Source: (Author) 
 

Contributions and conclusions 

The digital era introduces new corporate ideals and challenges, fostering deeper connections 

among people/consumers, governments, and enterprises, albeit with associated costs. When 

industrial firms deploy IoT systems to navigate global market challenges and unforeseen events, 

they gain a competitive edge. This study aligns closely with the philosophy and practice of business 

research. Previous research on technology adoption has predominantly focused on specific 

performance metrics within the manufacturing sector, such as export, economic, environmental, 

and sustainable performance (Umar et al., 2021; Khan et al., 2022; Alraja et al., 2022; AL-Khatib, 

2023). However, less attention has been given to measuring the impact of IoT on SCP compared 

to theorizing about the broader impacts of technology adoption. Existing literature has largely 

theorized the positive effects of technology adoption on SCP (Qader et al., 2022). Therefore, 
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achieving enhanced supply chain efficiency through adoption drivers is pivotal for many 

businesses. 

This study aims to explore the role of IoT adoption as a moderating variable in the relationship 

between adoption capability drivers (TOE drivers) and SCP. Specifically, the research will 

investigate the influence of nine variables on IoT adoption within the industrial sector. Previous 

studies employing TOE drivers have typically used conventional drivers to assess innovation 

adoption. However, this study will uniquely incorporate cost, security and privacy, trade partner 

pressure, and organizational innovativeness, which have been underutilized in previous research. 

Additionally, the study will examine the moderating impact of supply chain resilience on the 

relationship between SCP and firm performance, drawing data from industrial managers in 

Pakistan's manufacturing sector. 

This expanded framework offers practical implications, particularly by suggesting that attitudes 

are shaped through deliberate evaluation of constructs/factors, potentially leading to action, given 

the high-involvement nature of IoT adoption. While the constructs of this proposed model are not 

exhaustive, further research is encouraged for refinement and enhancement. Nevertheless, current 

research indicates that integrating TOE and RBV is uncommon in the context of IoT adoption, 

SCP, and firm performance. Despite attempts by scholars to integrate various theories and models 

to study adoption and performance (Oliveira et al., 2019; Hussain et al., 2022), the delayed 

adoption of IoT in industrial settings often stems from insufficient knowledge and awareness about 

IT infrastructure capabilities. RBV and TOE offer valuable insights into how businesses can 

enhance FP (Abdurrahman et al., 2024). This paper provides a stronger theoretical foundation for 

understanding adoption behavior. However, the proposed integration of RBV and TOE capability 

drivers on a broader scale could offer more comprehensive explanatory and predictive frameworks 

for IT adoption. The connection between adoption drivers and constructs is not mutually exclusive; 

rather, their interaction is complementary, with each element exerting varying degrees of influence 

at different decision-making junctures. 

Operational implications  

This research holds important implications for industry professionals, government entities, and 

academia. Future researchers are encouraged to further refine the models proposed herein. It is 

imperative for governments, their agencies, and non-governmental organizations to support the 

manufacturing sector in adopting IT infrastructures by disseminating information on cost reduction 

and improved decision-making capabilities. Governments also bear the responsibility of enhancing 

governance through transparency, accountability, inclusivity, and adherence to the rule of law, 

thereby promoting economic development and industrial growth in the digital age, especially in 

countries like Pakistan facing resource constraints but pivotal in economic development. 

Our study identifies a critical pathway for promoting IoT adoption. In developing nations, notably 

Pakistan, there is anecdotal evidence suggesting that businesses often overlook the potential of 

technology in decision-making processes. Our findings underscore the significance of IoT 

adoption and supply chain resilience in enhancing overall performance. Hence, businesses should 

prioritize the adoption of innovative technologies and bolster the resilience of their supply chains 

accordingly. 
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