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ABSTRACT
This study investigates the impact of supply chain digitalization on agility through the lens of innovation within firms. Employing 
a resource-based view and dynamic capabilities approach, we analyze the relationship between supply chain digitalization and 
agility. This exploration is essential for fostering an agile supply chain capable of addressing challenges post COVID-19. The em-
pirical data were gathered through a survey administered in the Emirates. Factor analysis was performed to validate the meas-
urement models and structural equation modeling techniques were employed to test the hypotheses. Further, the study analyses 
the mediating role of firm innovation between digitalization and supply chain agility within companies. The findings suggest 
that firm innovation serves as a significant mediator. Moreover, a multigroup analysis was conducted to examine the moderating 
effects in the research models, revealing that firm innovation plays a pivotal role in elucidating the mechanism between supply 
chain digitalization and agility. This study offers valuable insights into supply chain agility and resilience post COVID-19 and 
makes a significant contribution to the literature on supply chain digitalization.

1   |   Introduction

Digitalization is becoming increasingly crucial in logistics and 
supply chain (SC) operations (Coreynen, Matthyssens, and Van 
Bockhaven  2017; Seyedghorban et  al.  2020). Digitalization—the 
utilization of digital technologies to facilitate the digital trans-
formation of businesses (Brennen and Kreiss  2016; Coreynen, 
Matthyssens, and Van Bockhaven  2017)—has changed the 
competitive dynamics of industries (Cichosz, Carl Marcus, and 
Knemeyer 2020; Hess et al. 2016). It provides opportunities for in-
dustries to apply new technologies to optimize business operations 
(Coreynen, Matthyssens, and Van Bockhaven  2017; Holmström 
et  al.  2019). In an era of globalization and the advancement of 
emerging technologies, SCs have emerged as a crucial success fac-
tor in the global market competition (Verbeke 2020). Businesses 

with effective and efficient SCs can reduce costs, offer lower prices 
and better services, and attract more customers. Furthermore, 
digitalization enables firms to optimize SC operations, create 
value and improve business models (Ritter and Pedersen  2020; 
Vial 2019), and allows firms to attain flexibility and agility, when 
developing SC strategies (Seyedghorban et al. 2020; Shih 2020). It 
is crucial to understand the underlying mechanism of digitaliza-
tion and SC capabilities (Nambisan, Wright, and Feldman 2019). 
This study provides a nuanced understanding of how SC digita-
lization influences SC agility, offering insights into the strategies 
and mechanisms that companies can employ to navigate the com-
plexities of the post-pandemic era effectively.

Digitalization has become an important topic of Industry 
4.0 (also known as the Fourth Industrial Revolution) and 
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provides significant research opportunities in SC management 
(Holmström et al. 2019; Ritter and Pedersen 2020). Prior stud-
ies mainly focus on antecedents of digitalization, such as how 
dynamic capabilities and business strategies contribute to dig-
italization (Reuschl, Deist, and Maalaoui 2022; Vial 2019), but 
lack a comprehensive understanding of the effect of digitaliza-
tion at an organizational level (Hess et al. 2016). Additionally, 
there has been limited research conducted from an interdisci-
plinary perspective on digitalization (Nambisan, Wright, and 
Feldman 2019). This study focuses on the digitalization of SC at 
the organizational level.

Some authors argue that digitalization may bring new oppor-
tunities for both radical and incremental innovation (Huang 
et  al.  2017; Lorenz et  al.  2020) and SC operations (Cole, 
Stevenson, and Aitken 2019; Holmström et al. 2019). However, 
there have been few empirical studies that address these in-
quiries. Therefore, this article employs a resource-based view 
(RBV) and dynamic capabilities approach to conduct an empir-
ical investigation based in the UAE. Digitalization in the UAE 
is expected to grow, with 99% of the population having access 
to the internet, the UAE boasts the high level of digitalization 
(Cabral 2023). Companies across industries in the UAE have 
an opportunity to create an advantage in SCs by leveraging 
digitalization. However, digitalization research on these SCs is 
scarce. Moreover, in the aftermath of the COVID-19 pandemic, 
businesses encounter a myriad of unique challenges and alter-
ations in the operational environment. SC disruptions, fluctu-
ating consumer demands, and the need for rapid adaptability 
have become paramount concerns for organizations world-
wide. Companies need to boost digital transformation in their 
SCs to enable the effective use of technology and improve their 
responses to change (Wang et  al.  2021). This study seeks to 
address this gap in the literature by exploring the effect of SC 
digitalization on SC agility via firm innovation. This leads to 
the following research question:

RQ.  How does SC digitalization influence SC agility through 
firm innovation?

This study offers contributions to the existing body of liter-
ature. By shedding light on the interplay between SC digi-
talization, innovation, and SC agility, our research equips 
practitioners and policymakers with valuable knowledge to 
develop resilient and responsive SCs. We also compare this 
interplay within companies of different sizes, across various 
industries, including both dynamic and static sectors. An 
understanding of these interactions is crucial for businesses 
so that they can thrive in the evolving landscape shaped by 
the aftermath of COVID-19; it will help them to proactively 
address challenges and seize opportunities for sustainable 
growth and competitiveness.

This article is structured as follows: The theoretical background 
of the study is presented first, followed by an explanation of the 
conceptual framework and hypotheses used for the research. 
This article then moves on to look at the research methodology, 
and then next there is an examination of the data analysis and 
research results. Finally, the research findings and implications 
are discussed.

2   |   Theoretical Background

2.1   |   SC Digitalization

Industry 4.0 drives digitalization (Seyedghorban et al. 2020). This 
phenomenon has gained popularity across various industries 
(Bertoni et al. 2022; Kraus et al. 2021). Holmström et al. (2019) 
propose that digital technologies offer opportunities to reassess 
decision-making, interorganizational and intraorganizational 
processes, and architectures. Digital technologies have signif-
icant impacts on business performance. Perano et  al.  (2023) 
argue that digital technologies can influence SC performance 
through their effects on business processes. Successful com-
panies in the digital economy will provide customer value and 
scale and efficiency (Ross 2017; Wang and Prajogo 2024).

To maximize the benefits of digital technologies, Henderson 
and Venkatraman  (1993) argue that organizations must con-
sider strategic alignment to realize value through technology. In 
addition, Hess et al. (2016) found that firm size significantly de-
termined the level of digital diversification in media companies. 
Therefore, it is important to consider firm size when implement-
ing SC digitalization. Vial (2019) suggests that digital transfor-
mation is a process in which firms respond to environmental 
changes by applying digital technologies to enhance their value-
creation processes. This transformation must be supported by 
management and leaders, who play a crucial role in fostering 
collaboration and driving change within organizations.

Digitalization in the SC has attracted growing attention in re-
cent decades, it changed the way organizations strategize their 
SC operations (Seyedghorban et  al.  2020). SC digitalization 
focuses on the adoption of digital technologies in firms to en-
hance SC operations (Wang and Prajogo 2024). The use of dig-
ital technology facilitates firm innovation (Huang et  al.  2017; 
Wang, Chen, et  al.  2020) and enables agility and ambidexter-
ity (Seyedghorban et  al.  2020; Vial  2019). Technology can im-
prove SC capabilities (such as flexibility and agility) through 
information visibility (Gligor and Holcomb  2012; Wang and 
Wei  2007). Thus, a measurement of SC digitalization may in-
volve the adoption of digital technologies (Vial 2019), standard-
izing processes (Ross  2017), simplifying the operating process 
(Childerhouse and Towill  2003), and IT and SC integration 
(Gligor and Holcomb 2012; Subramani 2004; Swafford, Ghosh, 
and Murthy  2008; Wang and Wei  2007). In this study, we de-
fine “SC digitalization” as the application of digital technology 
to business SC operations (Brennen and Kreiss 2016; Ritter and 
Pedersen 2020; Vial 2019).

2.2   |   Firm Innovation

Innovation has garnered significant attention within the 
realms of business, SC, and organizational management (Tidd 
and Bessant  2013; Wang, Asian, et  al.  2020). Azadegan and 
Dooley  (2010) define innovativeness as the capability to de-
velop new products, services, or processes. In this study, 
firm innovation may refer to a firm's capability to detect and 
manage opportunities for innovation activities. Firm innova-
tion may encompass the creation, adoption, and execution of 
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novel concepts, procedures, products, or services (Calantone, 
Cavusgil, and Zhao 2002). These activities may include both 
explorative and exploitative innovations (Ahsan et al. 2022). 
Explorative innovation involves pursuing new products, ser-
vices, or business models, whereas exploitative innovation 
involves seeking improvement by using existing resources 
and improving existing products, services, or business mod-
els (Wang, Chen, et  al.  2020). Calantone, Cavusgil, and 
Zhao (2002) emphasize that a firm must be innovative to sur-
vive in turbulent environments. In addition, firm innovation 
provides a sustainable competitive advantage (Khazanchi, 
Lewis, and Boyer 2007; Wang 2020).

The implementation of digitalization has a positive impact on 
innovation endeavors (Nambisan, Wright, and Feldman  2019; 
Wang, Chen, et al. 2020). Advancements in technology have a 
profound impact on creativity and innovation by providing new 
ways to create, collaborate, and communicate. Vial (2019) argues 
that digital technologies offer enhanced connectivity and com-
putational power, presenting a vast potential for fostering inno-
vation within firms. Technology serves as a significant driver 
of innovation in SC digitalization (Seyedghorban et  al.  2020). 
However, technologies alone cannot influence firm innova-
tion (Vial 2019), but rather people, organizational culture, and 
atmosphere for innovation play a key role in the firm innova-
tion process (Khazanchi, Lewis, and Boyer  2007; Koufteros, 
Vonderembse, and Jayaram  2005; Prajogo and Ahmed  2006; 
Vial 2019). It is important to note that firm innovation may also 
lead to adverse outcomes. Firm innovation may encounter fail-
ure or risk (Jeong, Oke, and Choi  2022); for example, when a 
firm undertakes innovation, it involves creating new products, 
services, processes, or business models. This innovative activity 
is inherently uncertain, meaning there is a risk that the expected 
outcomes may not be achieved. Risks associated with firm in-
novation can include market risk—the new product or service 
may not be positively received by the market; and financial 
risk—the costs of developing and implementing the innovation 
may exceed the budget or not lead to the expected financial re-
turns. This highlights the necessity for managers and leaders 
to embrace risk-taking when fostering an innovative culture. 
Additionally, organizations should actively support firm innova-
tion. Prajogo and Ahmed (2006) suggest that the empowerment 
of employees facilitates the transformation of ideas into inno-
vations. Furthermore, Shih (2020) emphasizes the importance 
of companies seeking out creative technologies and innovative 
solutions to address challenges in SC management. This can 
help contribute to the development of an agile SC.

2.3   |   SC Agility

SC agility is a research frontier subarea in the SC digitalization 
discipline (Seyedghorban et al. 2020). According to the RBV and 
dynamic capabilities approach, SC agility is a firm's capability to 
respond rapidly to unexpected changes and transform changes 
into business opportunities (Braunscheidel and Suresh  2009; 
Swafford, Ghosh, and Murthy 2008; Teece, Peteraf, and Leih 2016). 
It is a dynamic capability that enables companies to gain a com-
petitive advantage and withstand uncertainties in their SCs 
(Aslam et al. 2020; Teece, Peteraf, and Leih 2016). According to 
the concept of “order qualifiers” and “order winners” (Hill 2000), 

SC agility plays a crucial role in both market qualifiers and mar-
ket winners (Christopher and Towill 2001). Moreover, SC agility 
is closely linked to SC resilience. It has emerged as a critical ca-
pability for both agile and resilient SCs (Gligor et al. 2019). Wang, 
Jie, and Frederico (2024) argue that SC agility involves not only 
responding to internal and external changes but also having the 
capability to resolve issues within the SC.

Technology is a key enabler of agility (Gligor and Holcomb 2012; 
Shashi et  al.  2020; White, Daniel, and Mohdzain  2005) and 
information technology plays a vital role in achieving SC 
agility (Swafford, Ghosh, and Murthy  2008). Russell and 
Swanson (2019) highlight that the synergy between SC agility, 
information processing, and new technologies addresses the 
conversion of information into agility. Wang et al. (2021) argue 
that digital technologies (such as blockchain) provide a new 
paradigm for SC operations. In a virtual organization, where 
suppliers are considered partners, production planning is collab-
oratively conducted with suppliers across functional boundaries 
within the agile SC (van Hoek, Harrison, and Christopher 2001). 
These technologies enable companies to collaborate more effec-
tively and respond to changes more efficiently, thereby enhanc-
ing SC agility. Wamba et al. (2020) argue that big data analytics 
can help enhance SC agility. Lim et al. (2021) stress that block-
chain technology can eliminate intermediaries and quickly lo-
cate problematic products. Likewise, Shashi et al. (2020) argue 
that the adoption of information technologies to share informa-
tion between SC partners is essential to help forecast and meet 
market demand in the virtual-based SC.

In addition, SC agility has become an essential capability for com-
panies to remain competitive in the digital era (Seyedghorban 
et  al.  2020; Vial  2019). Businesses are increasingly dependent 
on their SCs to ensure the efficient and timely delivery of prod-
ucts and services to their customers (Gligor et al. 2019). This de-
pendency has grown more pronounced in recent years with the 
surge of e-commerce, globalization, pandemic, and geopolitical 
conflicts (Wang, Childerhouse, and Abareshi 2024). Moreover, 
SC uncertainties have amplified the complexity and challenge 
of SC management (Wang  2018). Organizations with effective 
SC agility are better positioned to effectively respond to unfore-
seen events (Swafford, Ghosh, and Murthy  2008; Wang and 
Wang 2023).

Braunscheidel and Suresh  (2009) stress that firms must work 
closely with their suppliers and customers to adapt or respond 
rapidly to marketplace changes. Flexibility constitutes a fun-
damental aspect of SC agility (Christopher  2000; van Hoek, 
Harrison, and Christopher  2001). Both agility and flexibility 
revolve around the capacity for change (Swafford, Ghosh, and 
Murthy 2006). Given the nature of SC agility (Christopher 2000; 
Swafford, Ghosh, and Murthy 2006; Wang and Wei 2007), col-
laboration between SC partners is essential in addressing issues 
and eliminating barriers, thereby enhancing responsiveness be-
tween firms. Responsiveness can be seen as the outcome of orga-
nizational adaptations to an ever-changing environment (Richey 
et  al.  2022; Wang et  al.  2024). Consequently, post COVID-19, 
organizations can leverage their SC agility to address chal-
lenges, reconfigure operational processes, and adapt to changes, 
thereby bolstering their SC performance (Ivanov  2022; Wang 
and Wang 2023; Wulandhari et al. 2023).
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3   |   Conceptual Model and Hypotheses

This research delves into the influence of SC digitalization on 
the agility of SCs, specifically through the means of firm innova-
tion. The research conceptual model, depicted in Figure 1, pro-
poses that firm innovation plays a mediating role in the effect 
of SC digitalization on SC agility. Moreover, the research model 
examines the moderating effects of firm size and industry on 
the relationship between SC digitalization, firm innovation, and 
SC agility.

Digital technologies may contribute to SC agility (Shashi 
et  al.  2020; Swafford, Ghosh, and Murthy  2008; Vial  2019). 
Leveraging digital technologies enhances virtualization and can 
streamline information flow and collaboration between business 
partners (Lim et al. 2021; Shashi et al. 2020). For example, the 
smart capabilities of blockchain technology can automatically 
execute processes and shorten response time (Lim et al. 2021). 
Wang and Wei  (2007) stress that information technology can 
lead to SC flexibility and agility through information visibil-
ity between firms. Digitalization offers digitally technology-
enabled business transformations, which help firms compete 
effectively and improve agility and ambidexterity (Gligor and 
Holcomb 2012; Seyedghorban et al. 2020; Vial 2019). SC digitali-
zation often involves collaboration with external partners, such 
as suppliers, distributors, and logistics providers. Through digi-
tal platforms and technologies, firms can exchange information, 
collaborate on joint initiatives, and share best practices more 
effectively. This collaborative environment fosters SC agility. 
Thus, we proposed the following hypothesis:

H1.  SC digitalization positively influences SC agility.

Digitalization is an integral driver of firm innovation (Hess 
et  al.  2016; Nambisan, Wright, and Feldman  2019; Tidd and 
Bessant 2013) as it introduces new technologies, processes, and 
approaches within a firm's operations. These changes can spark 
innovative solutions to existing challenges. There is a close as-
sociation between the use of new technology and innovation 
(Venkatesh et  al.  2003), but new technology alone cannot im-
prove business performance, it must fit with companies (Lim 
et al. 2021). Hess et al. (2016) argue that firms need to find ways 
to innovate with digital technologies and Reuschl, Deist, and 
Maalaoui  (2022) stress that firms must reconsider their value 
creation and proposition in digitalization—this may also help 
stimulate firm innovation. In addition, Hess et  al.  (2016) see 
information technology as a fundamental part of digitalization 
and that it will help foster innovation. Technologies do not only 
create new products and business processes but also change the 
rules of competition (Prajogo and Ahmed 2006). Furthermore, 
the literature highlights that digitalization can generate inno-
vations that can modify value propositions and enable the cre-
ation of new customer value (Huang et al. 2017; Vial 2019; Wang, 
Chen, et al. 2020), and it can facilitate different types of service 
innovation (Coreynen, Matthyssens, and Van Bockhaven 2017). 
For example, Netflix used digital technologies to develop new 
video streaming services and generated disruptive innovations. 
Specifically, SC digitalization acts as a catalyst for firm inno-
vation by providing access to data-driven insights, optimizing 
processes, fostering collaboration, and enhancing agility. By le-
veraging digital technologies and capabilities, firms can unlock 

new opportunities for innovation, driving business success and 
growth in an increasingly digital and interconnected world. 
Thus, the following hypothesis is proposed:

H2.  SC digitalization positively influences firm innovation.

Firm innovation is the main antecedent to SC agility and Teece, 
Peteraf, and Leih  (2016) argue that innovation capability is 
necessary for fostering agility. Innovation is often driven by a 
culture of continuous improvement, encouraging creativity, ex-
perimentation, and risk-taking among employees and fostering 
a dynamic and adaptive organizational culture. This culture of 
continuous improvement enables firms to identify and capitalize 
on opportunities for innovation throughout the SC, driving on-
going enhancements in agility and responsiveness (Wang 2016). 
In addition, innovation can significantly increase SC resilience 
(Shih 2020). Innovation enables firms to explore new ways to re-
spond to changes and resolve unexpected problems. It can often 
lead to the development of more efficient and effective processes 
across the SC. These innovations may involve the adoption of 
new technologies, the implementation of novel strategies, or the 
introduction of innovative products or services. By improving 
and optimizing internal processes, firms enhance their overall 
operational agility, enabling them to respond more quickly and 
effectively to changes in demand, supply disruptions, or market 
dynamics. Kim and Chai (2017) argue that supplier innovative-
ness may positively influence SC agility. Additionally, drawing 
from the dynamic capability approach, innovation is a dynamic 
capability that can influence SC agility (Iddris, Awuah, and 
Gebrekidans 2016; Teece, Peteraf, and Leih 2016; Wang 2020). 
Furthermore, the customer's role in fostering innovation within 
the organization is pivotal—SC agility may be enhanced through 
firm innovation, which facilitates both customer and supplier 
integrations (Koufteros, Vonderembse, and Jayaram 2005). As a 
result, we formulated the following hypothesis:

H3.  Firm innovation positively influences SC agility.

According to the RBV and technology–organization–envi-
ronment framework, firm innovation is viewed as a mediator 
variable between SC digitalization and SC agility. Firms with 
superior dynamic capabilities, such as innovation capability, 
can obtain more favorable efficiency/agility tradeoffs (Teece, 
Peteraf, and Leih  2016). Digital technologies alone cannot 
achieve a dynamic capability (Vial 2019). Innovation capability 
plays a crucial role in fostering agility within new business pro-
cesses (Teece, Peteraf, and Leih 2016). Furthermore, technolo-
gies can bring many opportunities for innovation, which may 
facilitate SC agility (Kim and Chai 2017). SC digitalization leads 

FIGURE 1    |    Conceptual model showing that firm innovation plays a 
mediating role in the effect of SC digitalization on SC agility.
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to increased innovation within the firm, and this innovation 
can create new value propositions for customers and stakehold-
ers. Whether through the development of innovative products, 
services, or business models, firms can differentiate themselves 
in the market and better meet the evolving needs of customers 
and changes. This would facilitate the firm's ability to adapt, 
respond, and maneuver swiftly in its SC operations, thereby 
enhancing its overall SC agility. As discussed above, firm inno-
vation capability is strongly associated with digitalization and 
SC agility. Thus, we propose the following hypothesis:

H4.  Firm innovation mediates the relationship between SC dig-
italization and SC agility.

The study incorporated control variables, including firm size 
and industries, to further examine relationships in the research 
model. Prior studies suggest that firms' digitalization may be 
affected by their size (Hess et al. 2016). According to the RBV 
and dynamic capabilities approach, resources are necessary to 
achieve capabilities and dynamic capabilities require internal 
and external resources to address changes (Teece, Pisano, and 
Shuen  1997). Larger organizations may have more resources, 
such as digital technologies, ERP systems, skilled and qualified 
staff, and good IT support and, therefore, these resources offer 
them more advantages in their capability development.

SC digitalization holds significant potential to improve SC agility 
and innovation for a wide range of enterprises, although the ex-
tent of its impact may vary based on specific organizational con-
texts. As discussed, large firms often possess greater resources, 
capabilities, and organizational complexity compared to small- 
and medium-sized firms. As a result, they may be better posi-
tioned to leverage SC digitalization to enhance innovation and 
SC agility. These resources may be allocated toward developing 
and implementing innovative technologies, processes, and strat-
egies that enhance agility across the SC. Thus, we propose the 
following hypotheses:

H5a.  The relationship between SC digitalization and SC agil-
ity differs between large-sized firms and small and medium-sized 
firms.

H5b.  The relationship between SC digitalization and innova-
tion differs between large-sized firms and small- and medium-
sized firms.

H5c.  The relationship between innovation and SC agility dif-
fers between large-sized firms and small- and medium-sized 
firms.

Firms should embrace digitalization to gain competitive advan-
tages (Fitzgerald et al. 2014). One of the important objectives of SC 
digitalization is to compete in industries. We adopted Fine's (1998) 
industry classification to split the research sample into two indus-
try types—dynamic and static industries. Dynamic industries 
are those with short product life cycles and high competition, 
whereas static industries are those with slow product change and 
long product life cycles, and the price is sensitive in purchase de-
cisions (Fine 1998; Wiengarten, Pagell, and Fynes 2012). Firms 
in dynamic and static industries may face different pressures of 
competing in business environments, and high competition, and 

short product life cycles may stimulate those firms in dynamic 
industries to invest in flexibility and agility (Wiengarten, Pagell, 
and Fynes 2012). It may be argued that SC digitalization and firm 
innovation play a more influential role in those firms situated in 
dynamic industries, compared to those in static industries. Thus, 
this perspective leads to the following hypotheses:

H6a.  The relationship between SC digitalization and SC agility 
differs between firms situated in dynamic industries and those in 
static industries.

H6b.  The relationship between SC digitalization and inno-
vation differs between firms situated in dynamic industries and 
those in static industries.

H6c.  The relationship between innovation and SC agility dif-
fers between firms situated in dynamic industries and those in 
static industries.

4   |   Methodology

4.1   |   Instrument Development

To verify the research models and test the hypotheses, we gath-
ered empirical data from the seven emirates of the UAE and 
used a questionnaire as our primary research tool. We devel-
oped multi-item scales to assess the constructs, these included 
SC digitalization, firm innovation, and SC agility. Each was 
measured reflectively on a Likert scale—strongly disagree = 1; 
strongly agree = 7. The 7-point Likert scale offered more options 
for the respondents (compared to the 5-point scale), and it is com-
parable for both factor analysis and structural equation models 
(Dawkes 2008). The use of multi-item scales is a much more ef-
fective way to explain the target construct's variance (Hair 2010).

Following the existing literature, we developed a measurement 
model of SC digitalization to assess the use of digital technolo-
gies in an individual firm. The scale of SC digitalization includes 
observable variables measuring the use of digital technologies 
in business operations, such as process optimization, SC inte-
gration, delivery, payment, and customer service (Wang, Hill, 
and Hwang  2022). The measurement items of firm innova-
tion were developed to assess the levels of the firm's ability to 
manage innovation (Wang  2016). The measurement items of 
SC agility were derived from previous studies (Braunscheidel 
and Suresh 2009; Wang and Wei 2007; Wang and Wang 2023) 
(see Appendix A). We measured all the scale items on a 7-point 
Likert-type scale. As some items were introduced for this study, 
we conducted an exploratory factor analysis (EFA) to confirm 
the underlying theoretical structure and validate the measure-
ments before proceeding with the structural equation modeling 
(SEM) analysis. The results are reported in Section 5.

To ensure the research instrument's reliability and validity, we 
used a pilot study to refine the research questionnaire. We con-
ducted the pilot study prior to initiating large-scale data collec-
tion. First, we invited five managers and three academics from 
the UAE to review the questions and statements. As the survey 
questions were being used for the first time in an Arabic busi-
ness context, some were slightly modified to ensure the content 
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validity of the measurement items. We then distributed the sur-
vey questionnaire to 25 participants and the respondents' data 
were used to examine the instrument's reliability and validity 
before we conducted the full-scale study. The pilot study results 
illustrated that the instrument was reliable and valid.

4.2   |   Sample

The trend of SC digitalization is present in many industries 
(Vial 2019), and our study attempts to understand the impact of 
SC digitalization across industries. Thus, we did not target any 
specific industry or sector in this study. Instead, we conducted a 
multigroup analysis (MGA) to test whether parameters differ sig-
nificantly between groups, in terms of static and dynamic indus-
tries (see Table 1). We obtained a list of businesses from within the 
UAE, including contact information, from the Yellow Pages UAE 
and LinkedIn. Approximately 1150 firms, across seven emirates, 
were invited to participate in the research (and we deliberately 
included key industries in the UAE). The majority of respondents 
were from Abu Dhabi and Dubai. We also received responses 
from: Sharjah, Ajman, Umm Al Quwain, Ras Al Khaimah, and 
Fujairah. Respondent profiles aligned with the UAE demograph-
ics. All participants received a cover letter with the survey, to 
ensure they understood the study's objectives and research ques-
tions. The letter outlined the purposes of the research project and 
informed the participants that their involvement was voluntary 
and anonymous. The letter also stipulated, that to take part in the 
research, participants should possess SC knowledge and experi-
ence within their organizations. It also emphasized that partici-
pants could withdraw from the project at any time. We provided 
our contact information and the survey link was distributed by 
email to the management of each firm.

We collected data at the firm level throughout March and April 
2022, with follow-up reminders sent to prompt survey comple-
tion. We applied a force response rule to the survey questions; 
this required the respondents to answer all the questions before 
submitting the survey. Consequently, our dataset is devoid of 
missing values. We eliminated the cases with obvious errors. A 
total of 271 valid respondents were adopted in this research. This 
provides, approximately, a 23% survey response rate. Over 70% 
of the respondents have worked for more than 2 years in their 
current organization. In addition, over 70% of the respondents 
hold managerial positions. This shows that the quality of data 
is satisfactory. The sample size is an important consideration for 
SEM, but more is not always better. Our sample size (n = 271) is 
adequate (see Wolf et al. 2013; Zhang, Dawson, and Kline 2021). 
Table 1 illustrates the sample characteristics in our study.

4.3   |   Nonresponse Bias and Common Method 
Variance

Nonresponse bias is a significant concern in survey studies 
(Dillman 1991; Wagner and Kemmerling 2010). To mitigate this 
issue in our study, several techniques and procedures were em-
ployed to enhance response rates and minimize the potential 
for nonresponse bias (Clottey and Grawe  2014). For example, 
samples were carefully selected and a detailed cover letter was 
attached to the online survey to help increase response rate. In 

addition, we used follow-up reminders and emphasized the ano-
nymity of responses (Dillman 1991).

To assess nonresponse bias, an analysis was conducted by 
comparing early respondents (the first 20% to complete the 
survey) with late respondents (the last 20% to complete the 
survey) (Wagner and Kemmerling  2010). This comparison 
allowed us to evaluate whether there were any significant 
differences between the two groups, and if this indicated the 
presence of nonresponse bias. As we observed no significant 
differences, we did not consider nonresponse bias as a major 
concern in this study.

TABLE 1    |    Sample characteristics (n = 271).

Dimension Category N %

Position Senior Manager/
CEO, Director

80 29.5

Manager/Supervisor 113 41.7

Staff 68 25.1

Others 10 3.7

Working 
experience

Less than 2 years 73 26.9

2–5 years 87 32.1

More than 5 years 111 41

Size (revenues) < US $0.8 million 54 19.9

US $0.8 million to 
US $13.6 million

80 29.5

> US $13.6 million 
to US $68 million

58 21.4

> US $68 million 79 29.2

Location Abu Dhabi 53 19.6

Dubai 163 60.1

Others 55 20.3

Industry type Oil and Gasa 16 5.9

Constructiona 31 11.4

Manufacturinga 30 11.1

Tradinga 30 11.1

Public administrationa 7 2.6

Warehousing and 
transportationa

10 3.7

Insurance and financeb 11 4.1

Education servicesb 16 5.9

Tourism and hospitalityb 13 4.8

Healthcare and 
pharmaceuticalsb

12 4.4

Other servicesb 95 35.1

Total 271 100
aStatic industries.
bDynamic industries.
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Additionally, we compared respondents' industry types and firm 
sizes to those of the overall population to further assess potential 
nonresponse bias (Wagner and Kemmerling 2010). The distribu-
tion of respondents across industry types (e.g., manufacturing, 
finance, healthcare) and firm size (e.g., small, medium, large 
enterprises) was statistically similar to the overall population 
(p > 0.05), indicating that nonresponse bias is unlikely to be a 
significant concern in this study. This suggests that the findings 
are broadly representative of the target population.

To address common method variance, we conducted Harmon's 
single factor test as the empirical data were obtained from a 
single respondent in this study (Podsakoff et  al.  2003). After 
identifying several factors, we found that the first factor did 
not account for most of the variance (if a single factor emerged 
that accounted for a substantial portion of the variance—usu-
ally 50% or more—it would have suggested the presence of 
common method bias). The outcome indicates that common 
method variance was not a significant concern in our study. 
We also employed the marker variable technique to identify po-
tential bias (Lindell and Whitney  2001). This method entails 
examining the pairwise correlations among the primary vari-
ables within the dataset. In this technique, a “marker variable” 
is designated as a variable that is theoretically unrelated to at 
least one variable in the study. If a marker variable shows sig-
nificant relationships with other study variables, particularly 
those measured using the same method, it suggests the pres-
ence of a common method bias. We utilized several variables as 
proxies for common method bias, and there was no discernible 
basis to suggest significant common method bias in our study.

5   |   Data Analysis and Results

We designed the research with careful plans and rigorous 
strategies (Zhang, Dawson, and Kline  2021). Two statistical 
software packages—IBM SPSS Statistics (version 27) and IBM 
SPSS Amos 27—were used for the data analysis. To test the 
models, we utilized the maximum likelihood method. First, we 
performed EFA in the SPSS version 27. Then, we employed a 
two-step SEM approach to examine models in our research. The 
measurement and structural model underwent separate vali-
dation processes (Hair 2010; Zhang, Dawson, and Kline 2021). 
Measurement models were used to examine the reliability and 
validity of the measures, the overall structural model fit and the 
hypothesized relationships test were performed in a structural 
model. Additionally, we employed an SEM approach to assess 
the mediating effect in the model.

5.1   |   Exploratory Factor Analysis

Before commencing the factor analysis, we performed the 
Kaiser–Meyer–Olkin (KMO) test and Bartlett's test of sphericity 
to verify if the data could be meaningfully compressed through 
factor analysis. The KMO test was conducted to measure the 
sampling adequacy in the factor analysis (Fabrigar 2012). A com-
monly accepted guideline is that a KMO statistic above 0.80 in-
dicates that the sample is adequate for factor analysis. The KMO 
measure of sampling adequacy is 0.958, which was satisfactory. 
We performed Bartlett's test of sphericity to check whether the 

variables are orthogonal; the null hypothesis showed that they 
are. The results of the Bartlett's test were significant (approxi-
mately chi-square = 5996.743, df = 300, p-value < 0.001), but the 
correlation matrix was not an identity matrix.

To develop validated scales, we conducted EFA with principal 
component and varimax rotation to assist in the interpretation 
of the dimensions. Varimax is the most popular rotation method 
(Kaiser 1958). The EFA was performed with an initial 25 items. Six 
items were removed from the analysis because they showed sig-
nificant loadings on multiple constructs, which is known as cross-
loading (Fabrigar 2012). Appendix A lists all the items included 
in this research survey. The results reveal three components ex-
tracted from the dataset; they explain approximately 71% of the 
variance of the data. Table 2 displays the pattern coefficients of 
the items for the three dimensions identified, which have eigenval-
ues greater than 1. SC Digitalization has 8 items, Innovation has 6 
items, and SC Agility has 5 items. In addition, we used a scree-plot 
in the selection of the number of factors. Figure 2 shows the scree-
plot in EFA. The reliability of the measurement scale was tested 
using Cronbach's alpha coefficient. A Cronbach's alpha coefficient 
greater than 0.7 shows acceptable internal consistency. Cronbach's 
alpha for SC Digitalization was found to be 0.91, Innovation was 
found to be 0.92, and SC Agility was found to be 0.93. The results 
offer evidence of the reliability of the instrument.

5.2   |   Measurement Model

This section presents our measurement model analysis, which 
involved conducting confirmation factor analysis using IBM 
Amos version 27 (Hair 2010). We first verified the measure-
ment items from the EFA. The poor factor loading items 
(less than the threshold of 0.7) have been eliminated from 
Digitalization, and one item was deleted from the measure-
ment items of Innovation. Item loadings should surpass the 
0.7 threshold (Fornell and Larcker  1981). Table  3 shows the 
details of each item in the measurement models. We evaluated 
construct reliability and validity by calculating Cronbach's 
alpha (the recommended threshold > 0.7) and composite re-
liability (the suggested measurement models). Three items 
were deleted from the measurement items of SC (threshold 
> 0.7) and average variance extracted (AVE) (the suggested 
threshold > 0.5) (Fornell and Larcker  1981; Hair  2010). The 
convergent validity was examined by the reliability coefficient 
for each item and all constructs met the suggested thresholds. 
According to the Fornell–Larcker criterion, discriminant va-
lidity among constructs is confirmed when the square root of 
the AVE for each construct exceeds the correlations between 
different constructs, and the indicators have higher loadings 
on their respective constructs in the model (see Table 4). The 
recommended model fits the value of the chi-square (CMIN/
DF) as it is less than 3. The comparative fit index (CFI) is 
above the suggested threshold of 0.90 and the standardized 
root mean square residual (SRMR) is below or equal to the 
suggested threshold of 0.08 (Bentler and Bonett  1980). The 
measurement model fit statistics indicate a good fit for the 
data, as shown in the following:

Chi-square = 751.96 (df = 335, p < 0.001), Chi-square/df = 2.24 
CFI = 0.94, SRMR = 0.037, RMSEA = 0.048. *p < 0.001.
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In addition, a variance inflation factor was employed to check 
the multicollinearity of all the variables, and the multicollinear-
ity assumption remained unviolated. The next section presents 
a structural model analysis and hypotheses test.

5.3   |   Structural Model

Following the validation of the measurement models, we 
proceeded to validate the structural model, which included 

TABLE 2    |    Factor pattern coefficients of the items (n = 271).

Variable Digital Innov. Agility

Our company applies digital technologies in our organizations 0.70

Our company uses enterprise systems (ERP) in our organizations 0.72

Our company applies advanced technologies to improve the process 0.74

Our company standardizes the operating process 0.65

Our company applies digital technologies to integrate SCs 0.73

Our company applies digital technologies to facilitate payment 0.66

Our company applies digital technologies to facilitate goods delivery 0.67

Our company applies digital technologies to support customer service 0.68

Our company applies creative techniques in business operations 0.64

Our company embraces inventive technologies and creative solutions to address challenges 0.70

Our company promotes a culture of innovation 0.78

Our company is willing to take risks to get better results 0.76

Our company encourage staff members to develop new ideas and methods in business 
operations

0.75

Our company attracts skilled and qualified staff 0.64

Our company can swiftly respond to both supplier and customer requests 0.76

Our company has the capability to adapt its production or service capacity and capability as 
needed

0.76

In the event of an unforeseen situation, our company and the supplier collaborate to effectively 
resolve issues

0.82

In the face of unexpected situations, our company possesses the ability to reconfigure its 
operational processes to accommodate the changes

0.77

In the event of a disagreement arising, both the supplier and our company can reassess the 
situation to find a mutually satisfactory solution

0.77

FIGURE 2    |    The scree-plot in EFA.
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hypothesis testing as a key component of the analysis (see 
Table  5 for the outcomes of the hypothesis testing). We used 
both T-statistics and the bootstrapping technique (with n = 2000 
bootstrap resamples) to assess the significance of the paths 
within the structural model. Table 5 provides a list of standard-
ized path coefficients within the model. The results indicated 
a favorable model fit, as evidenced by the following model fit 
indices: chi-square = 757.35, df = 345, chi-square/df = 2.19, 
CFI = 0.941, RMSEA = 0.047, and SRMR = 0.036.

SC Digitalization exerted a positively significant influence on 
SC Agility (β = 0.26, p < 0.001), hence supporting H1. This sug-
gests the importance of SC digitalization in driving SC agility in 
firms. Looking at the effects of SC Digitalization on Innovation 
(β = 0.79, p < 0.001), the results suggest that SC Digitalization 
also exhibited a significant impact on Innovation. This supports 
H2. Innovation had a significant impact on SC Agility (β = 0.59, 
p < 0.001) and so, H3 is also supported (as there is a positive im-
pact of innovation on SC Agility).

5.4   |   Mediation Test

One of the primary aims of this study is to examine the mediating 
role of innovation. To achieve this, we employed SEM, which is 
a technique that can mitigate issues of mediation, unreliability, 
and method effects commonly encountered in models of modera-
tion and mediation (Hopwood 2007). For this study, we proposed 
two SEM models. To ensure the interpretability of path coeffi-
cients, model fit statistics should be assessed before examining 
the mediation effects. The first model shows the direct relation-
ships between SC digitalization and SC agility (see Figure 3). The 
data demonstrated a good fit to the model, as evidenced by the 
following fit indices (Model 1): chi-square = 131.37, df = 68, chi-
square/df = 1.93, CFI = 0.97, RMSEA = 0.059, and SRMR = 0.031. 
The second model involves the integration of the mediating fac-
tor, innovation (see Figure 4). The outcomes indicated a favorable 
model fit, as supported by the following model fit indices (Model 
2): chi-square = 757.35, df = 345, chi-square/df = 2.19, CFI = 0.941, 
SRMR = 0.036, and RMSEA = 0.047.

TABLE 3    |    Measurement model results (n = 271).

Latent variable Item Mean SD St. loading t-value

SC Digitalization D1. Our company applies digital 
technologies to improve the process

5.73 1.42 0.75 (Fixed)

D2. Our company applies digital technologies to integrate SCs 5.29 1.57 0.89 21.81*

D3. Our company applies digital 
technologies to facilitate payment

5.56 1.50 0.82 16.33*

D4. Our company applies digital technologies 
to facilitate goods delivery

5.27 1.49 0.83 20.07*

D5. Our company applies digital technologies 
to support customer service

5.48 1.56 0.81 19.56*

Innovation I1. Our company applies creative 
techniques in business operations

5.39 1.39 0.81 (Fixed)

I2. Our company embraces inventive technologies 
and creative solutions to address challenges

5.35 1.37 0.87 24.23*

I3. Our company promotes a culture of innovation 5.42 1.47 0.88 24.37*

I4. Our company is willing to take risks to get better results 5.30 1.53 0.77 20.09

I5. Our company encourage staff members to develop 
new ideas and methods in business operations

5.46 1.57 0.83 22.49

SC Agility A1. Our company can swiftly respond to 
both supplier and customer requests

5.52 1.39 0.87 (Fixed)

A2. Our company has the capability to adapt its 
production or service capacity and capability as needed

5.48 1.32 0.85 26.09*

A3. In the event of an unforeseen situation, our company 
and the supplier collaborate to effectively resolve issues

5.55 1.29 0.85 26.54*

A4. In the face of unexpected situations, our company 
possesses the ability to reconfigure its operational 

processes to accommodate the changes

5.58 1.27 0.86 24.86*

A5. In the event of a disagreement arising, both 
the supplier and our company can reassess the 

situation to find a mutually satisfactory solution

5.59 1.20 0.82 21.19*

*p < 0.001 measurement model fit statistics: chi-square = 751.96 (df = 335, p < 0.001), chi-square/df = 2.24 CFI = 0.94, SRMR = 0.037, RMSEA = 0.048.
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To evaluate the mediation model, the study followed the me-
diation test procedure (Baron and Kenny  1986; Zhao, Lynch, 
and Chen  2010). We first checked all the direct relationships 
between SC digitalization, firm innovation, and SC agility are 
significant at p < 0.001 (see Figure 4). Then, we added the me-
diator firm innovation into the second model, and we identified 
that the direct relationship between the independent variable 
(SC Digitalization) and the mediator (Innovation) and the direct 
relationship between the mediator (Innovation) and the depen-
dent variable (SC Agility) are significant at p < 0.001 in Model 
2 (Figure 4). The mediator was strongly related to both the in-
dependent and dependent variables, and the direct relationship 
between the independent and dependent variables became weak 
and retained significantly. These results indicate strong evi-
dence of complementary mediation of the relationship between 
SC Digitalization and SC Agility, by the mediator Innovation 
(Baron and Kenny 1986; Zhao, Lynch, and Chen 2010). We also 
performed Sobel's test to confirm the mediation effect in the 
research model. The results indicated that the mediation effect 
of Innovation was statistically significant (T-statistic: 8.33, SE: 
0.057, p < 0.001). Thus, H4 is strongly supported.

5.5   |   Multigroup Analysis

Having confirmed the mediating effect of firm innovation in 
the structural model, we further investigated the moderating 
effect of firm size and industries by using multigroup and struc-
tural path analyses. The first MGA I was related to firm size. 

According to the UAE Ministry of Economy's company size 
classification, we stratified the sample into two groups based on 
their annual revenue. The first group contained small and me-
dium enterprises (SMEs) (n = 192) with annual revenues of less 
than US $68 million, while the second group contained large 
companies (n = 79) with annual revenues above US $68 mil-
lion. The sample was reasonable, as of mid-2020, over 94% of 
all firms in the UAE were SMEs (Visa Economic Empowerment 
Institute 2022). The second MGA (MGA II) compared industries. 
The split of MGA II was related to dynamic and static industries 
(as mentioned previously), and we used industry clockspeed 
classification (Fine 1998) to divide our sample into dynamic and 
static industries: those situated in dynamic industries (n = 147) 
and those situated in static industries (n = 124).

Table 6 indicates the results of the MGA. The overall fits of the 
structural models are good (see Table 7). In MGA I, we did not 
find any significant differences between the path coefficients 
across the groups. Then, we took a closer look at the relationships 
in MGA I. The results showed that both the SC Digitalization → 
Innovation relationship and Innovation → SC Agility relationship 
are significant but invariant in SMEs and large enterprises. The 
results further indicated that the SC Digitalization → SC Agility 
relationship is significant in SMEs (β = 0.26, p < 0.001), but in-
significant in large enterprises (β = 0.31, p = 0.127). Therefore, 
the results do not support H5a–c.

In MGA II, the results showed that the relationship between 
SC Digitalization and Innovation is significantly different be-
tween the two groups (p < 0.05), and the path coefficient in 
dynamic industries is higher than in static industries; hence, 
the results support H6b. We can argue that the positive effect 
of SC Digitalization on Innovation (b) is more pronounced 
among firms located in dynamic industries compared to those 
in static industries. Our results indicated that both the correla-
tion between SC Digitalization and Innovation, and the cor-
relation between Innovation and SC Agility are significant in 
firms situated in dynamic and static industries. However, the 
SC Digitalization–SC Agility relationship is significant in the 
dynamic industries (β = 0.32, p < 0.001), but insignificant in the 

TABLE 4    |    Matrix of correlations and measures of validity.

SC Agility SC Digitalization Innovation CR AVE α

SC Agility 0.88 0.94 0.78 0.92

SC Digitalization 0.67* 0.86 0.93 0.74 0.91

Innovation 0.74* 0.74* 0.87 0.94 0.76 0.92

Note: The square root of the AVE is denoted in bold.
*p < 0.001.

TABLE 5    |    Results of the hypotheses test.

Hypothesis Path Estimate T-value Note

H1 SC Digitalization → SC Agility 0.26 4.43* Supported

H2 SC Digitalization → Innovation 0.79 16.03* Supported

H3 Innovation → SC Agility 0.59 9.70* Supported

*p < 0.001.

FIGURE 3    |    Model 1 Structural equation model (SC Digitalization 
and SC Agility).
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static industries (β = 0.135, p = 0.126). Thus, the results do not 
support H6a–c.

Due to the insignificant relationship between SC Digitalization 
and SC Agility in MGA, we decided to conduct additional me-
diation tests on MGA I and MGA II to further investigate the 
mediation effect of firm innovation in the groups. We tested the 
relationships in two models. MGA I—Model 1 does not contain 
the mediator, the direct relationship between SC Digitalization 
and SC Agility is significant in SMEs (β = 0.748, p < 0.001) and 
large-sized enterprises (β = 0.812, p < 0.001). Although we 
found that the SC Digitalization–SC Agility relationship was 
invariant in the two groups, the path coefficient value in large 
enterprises is higher than that in SMEs. In Model 2, we added 
the mediator innovation and the direct relationship between 
SC Digitalization and Innovation, and the direct relationship 
between Innovation and SC Agility, were significant in these 
groups (see Table  6). However, the relationship between SC 
Digitalization and SC Agility became insignificant in large-sized 
enterprises (β = 0.308, p = 0.127).

In MGA I, we used Sobel's test to confirm the mediation effects. 
The results showed that complementary mediation in SMEs, the 
mediating role of firm innovation was found to be statistically sig-
nificant in the indirect relationship between SC Digitalization and 
SC Agility (T-statistic: 7.90, SE: 0.06, p < 0.001); full mediation (or 
indirect-only mediation) was found in large enterprises (Baron and 
Kenny 1986; Zhao, Lynch, and Chen 2010)—the mediator firm in-
novation dropped the relationship between the independent vari-
able (SC Digitalization) and the dependent variable (SC Agility) in 
large-sized enterprises (T-statistic: 2.62, SE: 0.19, p < 0.01).

We conducted the same analysis to examine the mediation ef-
fect in MGA II. Our results showed that complementary medi-
ation was found in dynamic industries and the indirect effect 
of SC Digitalization on SC Agility, through the mediator firm 
innovation, was statistically significant (T-statistic: 6.87, SE: 
0.07, p < 0.001). Full mediation (or indirect-only mediation) was 
found in firms situated in static industries (Zhao, Lynch, and 
Chen 2010), and the relationship between SC Digitalization and 
SC Agility became insignificant in static industries (T-statistic: 
4.83, SE: 0.09, p < 0.001).

6   |   Discussion and Conclusion

In this article, we present empirical research (from our research 
questionnaire) that examines the relationships between SC dig-
italization, firm innovation, and SC agility in firms based in the 
UAE. The chronic challenge of instability in SCs has been exac-
erbated by events such as COVID-19, the Russia–Ukraine war, 
and the China–United States trade conflict, leading to increased 
uncertainty and disruptions in the SCs of global businesses 
(Shih 2020; Velayutham et al. 2021; Wang, Kim, and Chan 2022). 
Innovative firms are early adopters of emerging technologies 
and trends that can enhance SC agility. These technologies, 
such as blockchain, artificial intelligence (AI), and Internet of 
Things (IoT), enable firms to improve visibility, traceability, and 
responsiveness across the SC (Wang et  al.  2021). Digital tech-
nologies have the potential to revolutionize how firms innovate 
within their SCs. By leveraging these technologies to innovate 
and optimize SC processes, firms enhance their agility by reduc-
ing lead times, improving forecasting accuracy, and increasing 
flexibility in response to changing market conditions.

Building an agile SC is a critical success factor for surviving 
and creating a competitive advantage in unpredictable mar-
kets (Agarwal, Shankar, and Tiwari  2007; Braunscheidel and 
Suresh  2018; Do et  al.  2021; Kim and Chai  2017). SC agility, 
as a crucial organizational capability, enables swift responses 
and adaptations to change, facilitating the establishment of 
an agile SC (Braunscheidel and Suresh  2009; Müller, Hoberg, 
and Fransoo 2022; Swafford, Ghosh, and Murthy 2006; Teece, 
Peteraf, and Leih  2016). The ability to rapidly innovate in re-
sponse to customer preferences or disruptions in the SC can 
significantly enhance overall agility. Digitalization facilitates 
faster communication and decision-making across SC part-
ners, which is crucial in today's dynamic business environment. 
Furthermore, Holmström et al. (2019) stress that digitalization 
should be geared toward enhancing firm performance. Digital 
technologies enable firms to optimize their processes, stream-
line operations, and even create new business models. These 
innovations not only improve efficiency but also strengthen the 
firm's ability to respond swiftly to market changes. For exam-
ple, through data-driven insights and analytics, firms can iden-
tify opportunities for product and service innovation, improve 

FIGURE 4    |    Model 2 Structural equation model including the mediator.
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customer responsiveness, and mitigate risks associated with SC 
disruptions. Overall, firm innovation plays a crucial role in en-
hancing SC agility by adopting emerging technologies, improv-
ing internal processes, fostering collaborative partnerships, and 
promoting a culture of continuous improvement.

The UAE government promotes the adoption of new technolo-
gies and digitalization in businesses (Cabral  2023). According 
to our survey results, not surprisingly, UAE companies show a 
relatively high level of SC digitalization (mean range from 5.27 
to 5.73), a relatively high level of innovation capability (mean 
range from 5.30 to 5.65), and a relatively high level of SC agil-
ity (mean range from 5.38 to 5.59). These results are in line 
with the current situation in the UAE. Firms should explore 
different value-added activities in SCs by leveraging new tech-
nologies and digitalization. The research findings support our 
Hypotheses H1–H4 in the model. The empirical results reveal 
that SC digitalization positively affects SC agility (H1) and firm 
innovation (H2). In addition, the results affirm that firm inno-
vation positively affects SC agility (H3). Our results are consis-
tent with those of previous studies (Russell and Swanson 2019; 
Sambamurthy, Bharadwaj, and Grover  2003; Seyedghorban 
et  al.  2020; Vial  2019). Furthermore, we identified firm inno-
vation as a mediator, which was shown to partially mediate the 
effect of SC digitalization on SC agility (H4).

Firm size is an important control variable, and prior studies 
indicate that size may play a vital role in digitalization (Hess 
et al. 2016; Reuschl, Deist, and Maalaoui 2022). We conducted 
an MGA to examine the moderating effect of the control vari-
ables to better understand the relationships in the research 
models. We did not find a significant moderator (H5a–H5c) in 
this research. However, upon closer examination, we investi-
gated the mediation effect of firm innovation in various groups. 
Interestingly, our findings revealed that firm innovation acted 
as a full mediator in the relationship between SC digitalization 
and SC agility within large-sized enterprises, as well as those 
firms operating in static industries. Firm innovation partially 
mediated the effect of SC digitalization on SC agility in SMEs 
and those firms situated in dynamic industries. This provides 
empirical evidence to support the view that successful and sus-
tainable digitalization should build on an integrated approach 
when changing a firm's structures, processes, technologies, 
and culture (Reuschl, Deist, and Maalaoui  2022; Vial  2019). 
Large-sized enterprises, with their greater resources and capa-
bilities, have a more conducive environment for fostering in-
novation. As a result, the innovative initiatives driven by SC 
digitalization play a crucial role in enhancing SC agility within 
these organizations. Similarly, in static industries where envi-
ronmental factors are relatively stable, firms may focus more 
on internal innovation processes to improve agility in response 
to SC digitalization. Our results align with those of previous 
studies (Wang, Kim, and Chan 2022). Furthermore, H6b is also 
supported—the relationship between SC digitalization and in-
novation is stronger for firms situated in dynamic industries 
than those situated in static industries (the evidence revealed 
that SC digitalization is more likely to foster innovation in dy-
namic industries).

This study offers valuable insights into the influence of SC dig-
italization on firm innovation, ultimately contributing to the T
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attainment of SC agility. Firms can use digital technologies to 
revolutionize traditional SC operations and innovate across var-
ious facets of their SCs (Perano et al. 2023). For instance, digital 
platforms facilitate seamless communication and collaboration 
among SC partners, fostering co-innovation and rapid adapta-
tion to market changes. Moreover, digitalization enables firms 
to optimize inventory management, enhance logistics efficiency, 
and create agile manufacturing processes tailored to customer 
demands. Although the extant literature identified SC digitali-
zation as a game-changing opportunity for companies, the exist-
ing research mainly focuses on the antecedents of digitalization 
(Vial 2019). This study offers innovative guidance for firms to 
gain a deeper understanding of the mechanism between SC dig-
italization, firm innovation, and SC agility.

6.1   |   Theoretical Implications

Our study makes theoretical contributions to the SC digitali-
zation literature. The measuring instruments and research 
models employed in this study were validated. Specifically, the 
measurement models of SC digitalization and firm innovation 
were introduced and validated for the first time within this re-
search. SC digitalization can be viewed as a strategic resource 
that firms can leverage to drive innovation. According to the 
RBV, firms achieve competitive advantage by accumulating 
and deploying valuable, rare, and non-substitutable resources. 
SC digitalization, as a valuable and unique resource, enables 
firms to innovate by leveraging digital technologies, data an-
alytics, and process automation to develop new products, 
services, or processes. According to the dynamic capabilities 
approach, SC digitalization can be conceptualized as a dynamic 
capability that enables firms to sense, seize, and reconfigure re-
sources in response to changing market conditions. SC digitali-
zation enhances a firm's ability to innovate by providing it with 
the tools, technologies, and capabilities to respond rapidly to 
emerging opportunities or threats. This innovation-driven agil-
ity enables firms to reconfigure their SCs in real-time, optimize 
processes, and adapt to evolving customer demands, thereby 
enhancing overall SC agility. Our study expands upon the RBV 
and dynamic capabilities theories by integrating SC digitaliza-
tion into operations and SC management. We demonstrate that 
SC digitalization serves as a valuable resource for firms, while 
dynamic capability fosters firm innovation. This innovation, in 
turn, enhances SC agility and highlights the interconnected-
ness of digitalization, innovation, and agility within the orga-
nizational context.

The results underline the importance of digitalization in opera-
tions and SC management, and how this can help firms achieve 
SC agility through firm innovation. For example, digital technol-
ogies (such as blockchain and AI) require new ways or changes 
in how business is conducted, and this brings opportunities to 
SC digitalization (Seyedghorban et  al.  2020). Furthermore, in 
accordance with the dynamic capabilities approach, SC agility 
is considered a dynamic capability that empowers organizations 
to swiftly adapt and respond to these changes (Braunscheidel 
and Suresh 2009; Christopher and Towill 2001; Teece, Peteraf, 
and Leih 2016) and compete effectively in a fast-changing and 
unpredictable business environment (Müller, Hoberg, and 
Fransoo  2022; Patel and Sambasivan  2022). Firm innovation 
is viewed as a firm's ability to manage innovation activities. In 
this study, our findings indicate that firm innovation mediates 
the effect of digitalization on SC agility. This also implies that 
dynamic capabilities require certain resources and a firm's abil-
ity to achieve. Wang and Prajogo (2024) and Vial  (2019) stress 
that technologies alone offer little value to a firm. Our study rec-
ommends that, in the post-pandemic era, digitalization efforts 
should integrate firm innovation to enhance the development of 
dynamic capabilities.

6.2   |   Managerial Implications

Our study holds significant managerial implications and advo-
cates fostering a proactive approach to innovation within orga-
nizations, emphasizing that it plays a pivotal role in enhancing 
SC agility. SC digitalization can improve SC capabilities by le-
veraging technologies, such as IoT, blockchain, data analytics, 
and cloud computing. These advancements have the potential to 
enhance innovation, foster collaboration, and increase respon-
siveness across the SC. Managers should strategically invest in 
digitalization, for example, by allocating resources to digitali-
zation initiatives that will improve operational efficiency and 
cultivate innovation capabilities. By embracing digitalization, 
firms can create a foundation for innovation and agility in their 
SC operations.

The results of our study specifically show that full mediation or 
an indirect-only mediation effect was found in large enterprises 
and static industries. Managers in these organizations and in-
dustries may need to prioritize innovation practices during dig-
italization. For instance, in large organizations situated in static 
industries, it is essential to align technology with appropriate 
innovation practices to achieve an agile SC. Firm innovation 

TABLE 7    |    Goodness-of-fit indices of the models in multigroup analysis (n = 271).

Model CMIN df p CMIN/df CFI RMSEA SRMR

MGA I

Model 1 131.36 68 0.000 1.93 0.970 0.059 0.041

Model 2 699.75 294 0.000 2.38 0.942 0.051 0.040

MGA II

Model 1 174.97 68 0.000 2.57 0.951 0.076 0.039

Model 2 754.02 294 0.000 2.56 0.935 0.054 0.040

Note: Recommended model fit indices: χ2/df < 3, CFI > 0.90, RMSEA < 0.08, and SRMR < 0.08 (Bentler and Bonett 1980; Hair 2010).
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acted as a partial mediator in the relationship between SC digi-
talization and SC agility in SMEs located in dynamic industries. 
Managers of SMEs in dynamic industries should focus on devel-
oping a dynamic and adaptive SC strategy. This involves adapt-
ing SC strategies to leverage innovations effectively. It is crucial 
to integrate digitalization efforts with innovation practices to 
establish agile SC capabilities that cater specifically to the needs 
of SMEs and dynamic industries.

Our findings also highlight the importance of promoting a culture 
of innovation within organizations, encouraging both managers 
and staff members to generate new ideas and solutions to address 
business challenges. It is imperative for managers to continu-
ously assess and improve SC digitalization efforts and innovation 
initiatives, ensuring their alignment with strategic objectives 
and adapting to evolving market dynamics. Conventionally, SC 
management involves managing three types of flows: physical 
goods, information, and cash (Christopher 2005). Digitalization 
may involve all types of flows in SCs (Wang, Childerhouse, and 
Abareshi 2024), as discussed. In this study, digitalization focuses 
on the adoption of digital technologies in firms to enhance SC 
operations. Based on our findings, managers should prioritize 
enhancing business process improvement and leveraging digital 
technologies to innovate in their SCs. This includes improving 
the payment process (cash), physical delivery of goods (goods), 
and customer service (information). This proactive approach 
may lead to improved SC agility.

Looking at SC agility, our findings suggest that managers 
should work closely with suppliers and rapidly respond to both 
internal and external changes. Most importantly, firms should 
be flexible in resolving problems (Shih  2020; Wang, Jie, and 
Frederico  2024). Managers should pay close attention to the 
adoption of new digital technologies (especially those firms sit-
uated in dynamic industries) and, when implementing them in 
their SCs, should embrace innovation to rethink how these tech-
nologies can facilitate the simultaneous flow of physical goods, 
information, and cash. This proactive approach is crucial for 
achieving SC agility through innovative practices.

6.3   |   Limitations of the Study and Future Research

The study has its limitations. First, it did not concentrate on a 
particular industry or sector; therefore, the generalizability of 
the findings may be limited. Conducting focused studies within 
specific industries or sectors can enhance the applicability and 
generalizability of the findings. Future research could explore 
how SC digitalization, innovation, and agility interact differently 
across other industries (e.g., manufacturing, healthcare, or retail). 
Second, the measurement items of SC digitalization and firm in-
novation were tested for the first time in our research. Further 
research could refine and validate the measurement items for SC 
digitalization and firm innovation. This would involve rigorous 
testing and validation of these constructs across different contexts 
and industries to ensure robustness and reliability. Third, previ-
ous studies indicate that firm size significantly influences digital 
transformation. However, in our analysis, we did not find a statis-
tically significant moderating effect of firm size. It might be useful 
to investigate other potential moderating factors that could in-
fluence the relationship between SC digitalization and outcomes 

such as agility and innovation (aside from firm size). For instance, 
factors such as environmental dynamics, geographic location, 
and organizational culture could be explored to understand their 
moderating effects. In addition, we found that firm innovation 
partially mediated the relationship between SC digitalization and 
SC agility in our model. We suggest investigating other mediating 
variables or mechanisms through which SC digitalization influ-
ences SC agility, beyond innovation, could provide deeper insights 
into the underlying processes and dynamics.

In addition to the future research directions mentioned above, 
further testing of the research models can involve incorporat-
ing different firm capabilities and additional constructs. This 
approach could lead to a deeper understanding of the organi-
zational phenomenon. We also suggest conducting longitu-
dinal studies to track changes over time in SC digitalization 
efforts and assessing their impacts on agility and innovation. 
Additionally, cross-national studies could compare practices 
and outcomes across different countries or regions to identify 
variations and best practices. Also, partial mediation and un-
proven hypotheses may imply future research opportunities in 
SC digitalization. We recommend complementing the quantita-
tive findings with qualitative approaches, such as interviews or 
case studies, to gain a richer understanding of how organiza-
tions perceive and implement SC digitalization, innovation, and 
agility strategies. Moreover, future research could delve into 
diverse stakeholder perspectives—encompassing customers, 
suppliers, and communities—to glean insights into the ramifi-
cations of digitalization. There is also scope to investigate how 
external factors, such as regulatory changes, economic condi-
tions, and technological advancements, influence the relation-
ship between SC digitalization, innovation, and agility. Dyadic 
data collection could also be undertaken to holistically under-
stand the impact of SC digitalization from multiple perspectives 
concurrently.

Our study provides empirical evidence that demonstrates the 
connections between SC digitalization, innovation, and SC agil-
ity. The findings also highlight the importance of SC digitali-
zation in building agile SCs through innovation. This research 
offers a valuable perspective on enhancing SC agility and resil-
ience post COVID-19, significantly advancing the literature on 
SC digitalization.
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Appendix A

Innovation

To what extent do you agree with the following statements as they 
related to your firm's innovation? (1 = strongly disagree, 7 = strongly 
agree).

Statement Mean

1.	 Our company applies creative techniques in 
business operations

5.39

2.	Our company regularly improves company's 
operational systems

5.42

3.	 Our company adopts creative technologies and 
innovative solutions for problem solving

5.35

4.	 Our company promotes culture of innovation 5.42

5.	 Our company is willing to take risk to get better 
results

5.30

6.	 Our company encourage staff members to 
develop new ideas and methods in business 
operations

5.46

7.	 Our company attracts skilled and qualified staff 5.65

Note: n = 271.

Digitalization

To what extent do you agree with the following statements as they 
related to your firm's digital technologies? (1 = strongly disagree, 
7 = strongly agree).

Statement Mean

1.	 Our company applies digital technologies in our 
organizations

5.73

2.	Our company uses enterprise systems (ERP) in 
our organizations

5.56

3.	 Our company applies advanced technologies to 
improve the process

5.54

4.	 Our company standardizes the operating 
process

5.62

5.	 Our company simplifies the operating process 5.40

6.	 Our company has a good technical and IT 
support

5.59

7.	 Our management supports the use of digital 
technologies

5.82

8.	 Our company applies digital technologies to 
integrate supply chains

5.29

9.	 Our company applies digital technologies to 
facilitate the payment

5.56

10.	 Our company applies digital technologies to 
facilitate goods delivery

5.27

11.	 Our company applies digital technologies to 
support customer service

5.48

Note: n = 271.

Supply chain agility

To what extent do you agree with the following statements as they 
related to your firm's supply chain agility? (1 = strongly disagree, 
7 = strongly agree).

Statement Mean

1.	 Our company is capable of responding to 
changing market demands

5.52

2.	Our company is capable of joint planning 
with suppliers in purchasing, production 
and logistics

5.38

3.	 Our company is capable of responding to 
suppliers and customers' requests at a fast 
speed

5.55

4.	 Our company is capable of adjusting 
production/service capacity/capability

5.48

5.	 When an unexpected situation arises, our 
company and the supplier would solve 
problems adequately

5.55

6.	 When an unexpected situation arises, 
our company is capable of reconfiguring 
operations processes to adapt to the changes

5.58

7.	 When a disagreement arises in a transaction 
process, our company and the supplier 
would reevaluate the ongoing situation to 
achieve a mutually satisfactory solution

5.59

Note: n = 271.
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