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Abstract: In today’s ambiguous and complicated business environment, businesses are required and
mandated to be agile and think rapidly. Building on the theory of dynamic capability, the present
research makes a strong argument that strategic agility is a key component in managing continuous
change effectively. The primary objectives of this research are to examine the impact of strategic
agility on digital transformation and environmental sustainability and to explore the effect of digital
transformation on environmental sustainability. Additionally, we investigated the indirect impact of
strategic agility on environmental sustainability via digital transformation. To achieve these objectives,
a self-administered questionnaire was developed and used to gather data from 284 managers in
manufacturing companies in Jordan. To test the research hypotheses, structural equation modeling
(SEM) with Amos 24.0 was used. The results revealed that strategic agility positively impacted
both digital transformation and environmental sustainability. Furthermore, digital transformation
positively affects environmental sustainability. Additionally, digital transformation partially mediated
strategic agility’s impact on environmental sustainability. The results indicate that businesses use
and employ strategic agility as a means to achieve the desired results, and it may operate as a
proactive facilitator and catalyst, allowing organizations to optimize most of their available resources,
achieve the desired digital transformation, and accomplish the expected environmental sustainability
objectives and results.

Keywords: digital transformation; dynamic capability theory; environmental sustainability;
strategic agility

1. Introduction

Existing issues and challenges concerning the ecosystem and environmental sus-
tainability, like global warming, environmental air and water pollution, and scarcity of
resources, have placed business organizations under tremendous pressure to develop eco-
logically sound plans and strategies [1,2]. Environmental sustainability is a cornerstone of
sustainability, requiring that initiatives designed to meet current needs must not damage
the ecosystem, and environmental quality should be protected for the greater good and
advantage of present and future generations [3]. Consequently, the stakeholders and the
market are exerting additional pressure on businesses to initiate, develop, and adopt envi-
ronmentally friendly and ecologically sustainable processes, practices, and activities [4,5].

Strategic agility describes the capacity of businesses to respond and adapt to the
ever-changing, dynamic needs of customers and clients [6], which is usually achieved
via developing skills and the development of abilities. Consequently, environmentally
friendly practices are something that businesses should generally promote, adopt, and
consider in conjunction with the notion of strategic agility. Organizations must constantly
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review, evaluate, and revise their strategies and operational plans to adapt to changes
brought about by Industry 4.0 and the ongoing technological advancement in digital and
information. Agility, as described in the literature, refers to a business’s capacity to modify
and quickly adjust its tactics, procedures, operations, strategies, and activities as a reaction
to external threats, challenges, changes, and environmental issues [7]. Particularly crucial to
the notion of strategic agility is the theory of dynamic abilities and the capabilities concept,
which is described as “the firm’s ability to integrate, build, and reconfigure internal and
external competencies to address rapidly changing environments” [8].

Nowadays, business organizations in every sector and industry are compelled and
mandated to continually review, evaluate, and revise their competitive advantage sources
to adapt to dynamic, rapid advancements and the ever-evolving business environment.

Digital technology is advancing at a rapid pace, which is causing significant and
substantial changes in the industrial ecosystems; these developments have many facets
and affect society, the economy, and organizations, especially when developing new “prod-
ucts”, “services”, “innovation processes”, “business models”, and the “nature of business
operations” [9–11]. As stated by Gong and Ribiere (2021), digital transformation is “a
fundamental change process enabled by digital technologies that aim to bring radical
improvement and innovation to an entity to create value for its stakeholders” [12].

The existing literature has provided limited evidence of the impact of strategic agility
on environmental sustainability [13–15]. In addition, some prior research and studies
have explored the influence of strategic agility on digital transformation [16–19]. However,
the majority of these studies and investigations were conducted in developed countries.
Furthermore, most previous studies in the manufacturing industry focused on large com-
panies. To the best of our knowledge, no such studies have been conducted in Jordan.
Additionally, prior studies have not examined the mediating effect of digital transformation
on the impact of strategic agility in environmental sustainability.

The manufacturing industry is one of the significant and major business sectors in
Jordan and contributes approximately 30% to the gross domestic product (GDP) [20]. How-
ever, since 2010, exports of manufacturing companies in Jordan have been declining by 0.5%
annually [21]. One reason for this decline is that manufacturing companies in Jordan face
several problems and challenges related to their environmental performance [22]. Many Jor-
danian manufacturers do not comply with the strict environmental requirements imposed
by foreign countries and, therefore, do not qualify to export to those countries. Accordingly,
achieving environmental sustainability is crucial for Jordanian manufacturing companies.

By addressing the gaps discussed above, the current study aims and attempts to add
and contribute to the existing body of knowledge. It examines the impact of strategic agility
on digital transformation and environmental sustainability in the manufacturing firms in
Jordan. The majority of manufacturing firms in Jordan are classified within the small- and
medium-sized businesses (SMEs) category. Therefore, this study adds valuable insights
into the anticipated effects within the settings of SMEs in a developing nation that faces
distinct economic and environmental challenges. Furthermore, the current investigation
adds to the literature by investigating how digital transformation mediates the strategic
agility relationship with environmental sustainability. In particular, the following specific
research questions (RQ) are posed:

RQ1. What impact does strategic agility have on digital transformation and environ-
mental sustainability?

RQ2. How does strategic agility affect environmental sustainability through the
mediating effect of digital transformation?

The remaining portion of this research is structured as follows: A review of the
research-related literature is presented in Section 2. The study’s theoretical background
and the development of the research hypotheses are described in Section 3. The method
used in this study is detailed in Section 4. Section 5 presents the statistical analysis and
testing of the hypotheses, followed by a discussion of the study’s findings in Section 6.
Lastly, Section 7 presents the study’s conclusions, managerial implications, and limitations.
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2. Literature Review
2.1. Strategic Agility

The widespread adoption of Industry 4.0 technology on a global scale has forced
business organizations to make substantial developments and modifications to how they
conduct their operations and how they interact with other parties and the surrounding
environment [23]. The utilization of an agile approach has become increasingly important
in the present business environment that is characterized by higher levels of dynamism
and constantly altering, diverse sources of changes, which are necessary for constant
adaptation to opportunities and challenges from the external environment [24]. According
to Yaseen and Al-Samhouri (2023), business organizations can improve and enhance their
performance by developing and utilizing their dynamic capabilities and agility [25].

Strategic agility is essential and a critical factor in the survival of businesses in a dynamic,
rapid, and constantly evolving business environment. According to Shams et al. (2021), “re-
sponsibility”, “capability”, “adaptability”, and “speed” are only a few of the critical and
necessary qualities that strategic agility portrays [26]. Kumkale (2016) asserts that businesses
need strategic agility and it is crucial to argue that it provides them with a distinct advantage
edge and solid leads [27].

Strategic agility has attracted greater attention and investigation in the literature. The
strategic agility concept has garnered significant attention as a means of addressing the need
and necessity to adapt swiftly to the ever-changing and dynamic business environment
conditions and the aspiration of maintaining competitive qualities [28,29]. According to
Doz (2020), strategic agility is a firm’s aptitude, capacity, and preparedness to recognize and
adjust to the ever-evolving and dynamic business environment and respond swiftly, easily,
and rapidly [30]. Strategic agility, as described by Ayoub and Abdallah (2019), is a business
organization’s capacity to adjust to shifts and alterations in the business environment of
the industry, both internally and externally, and the ability to maintain competitiveness
by identifying and seizing opportunities as well as recognizing potential threats and
preventing or averting them [6]. Being a leader or a fast follower when developing new
products, services, and customer solutions is what it means to be a strategically agile
business. According to several researchers and scholars, a fundamental element of strategic
agility involves a business or organization’s capability to promptly and efficiently respond
and adapt to alterations and shifts in the environment that affect the industry in which it
conducts its operations [31,32].

2.2. Digital Transformation

In recent times, academics, practitioners, and researchers have started paying increas-
ing attention to digital transformation. Due to the digital transformation of businesses
across all industries, businesses are struggling and find it challenging to continually keep
up with the ongoing advances and alterations [33]. Even though innovation is consid-
ered essential and valuable for resolving anticipated risks and issues and exploring novel
opportunities for businesses [34], for a firm, digital transformation is now considered a
crucial necessity for their operations [35]. The swift development and rapid advancements
of technologies in information and communication have resulted in a paradigm shift and
radical evolution; this has urged businesses to prioritize digital transformation as a strategic
goal due to these advancements [36,37]. Accordingly, the need for digital transformation
has grown even more as a result of the introduction of innovations and the complexities
and unstable shifts and changes that are occurring and emerging in the environment of
business [38,39].

Previous research defines “digital transformation” as a shift in how businesses use
emerging technology to generate significant business changes, improve customer experi-
ences, boost operational effectiveness, or develop novel models of digital business that add
value to the organization [11].

As the distinctions and boundaries separating the digital and physical worlds begin
to erode and blur, technological breakthroughs and digital transformation are compelling
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and require business organizations to reassess and reconsider their value generation strat-
egy [40]. The capacity to modify and alter their business systems and models is vital for
established firms that compete with inventive and revolutionary digitally entrepreneurial
businesses [41]. Businesses, the economy, and society are all impacted by the complex
concept of “digital transformation” [10,42,43]. Furthermore, it is largely impacted by
external variables such as new rivals, developing technology, and changing customer
preferences [11].

2.3. Environmental Sustainability

Global leaders, scientists, governments, and policymakers have found that the sus-
tainability of the environment is one of the most challenging issues to deal with in recent
times [22]. In response to environmental difficulties, challenges, issues, and concerns, firms
are concentrating their business activities on environmental sustainability [44]. To be able to
achieve and attain environmental sustainability, it is imperative to fulfill current wants and
needs without jeopardizing or endangering the capacity of the forthcoming generations to
fulfill their needs, wants, and desires [45].

The broad definition of “sustainability”, originally outlined in the published “Brundt-
land Report” of the “World Commission on Environment and Development (WCED)” in
1987, serves as the basis for the contemporary interpretation of the term. Sustainable devel-
opment is “achieving a balance between economic growth, environmental protection, and
social well-being while meeting the demands and needs to satisfy the requirements of the
present generation without jeopardizing the ability of future generations” [46]. Therefore, it
describes an approach that encourages the recognition of developed policies and strategies
that take into consideration both the observed immediate impacts of sustainability and
the observed long-term effects of sustainability development [47]. Many ideas have since
evolved, such as the concept of environmental sustainability that emphasizes biodiversity
preservation while sustaining economic and social development [48].

In today’s business environment and the contemporary business climate of decision-
making processes, environmental sustainability has emerged as a crucial and vital compo-
nent [49]. In preventing damage to humans, sustainability of environment measures seek
“to improve human welfare by protecting the sources of raw materials used for human
needs and ensuring that the sinks for human wastes are not exceeded, to prevent harm
to humans” [50]. Nowadays, business organizations of all sizes and in all industries de-
vote significant attention to environmental sustainability; they prioritize it, significantly
emphasize it, and give it a lot of attention [51]. Organizations are encouraged to look for
a compromise between the benefits and drawbacks of the environment, economy, and
society [52]. As stated by Alayón et al. (2017), lowering emissions, minimizing waste,
and increasing the utilization of renewable resources may all contribute to environmental
value [53]. The phrase “sustainable business practice” describes business practices and poli-
cies that are profitable, sustainable, ecologically conscious, and ethically sound. According
to Ghosh and Barman (2021), sustainable economic values can be generated by business
practices that prioritize social responsibility, environmental friendliness, and ecological
awareness in their operations [54].

3. Theoretical Framework and Hypotheses Development
3.1. Dynamic Capability Perspective

Dynamic capabilities are “the firm’s ability to integrate, build, and reconfigure internal
and external competencies to address rapidly changing environments” [8]. The theory of
dynamic capability argues that businesses are conducting their operations in a dynamic en-
vironment that is constantly changing and ever-shifting, which leads them to build dynamic
competencies and capabilities to adapt to environment alterations and changes [8,55,56].
Al-Omoush et al. (2022) and Martins (2023) contend that a firm’s resilience and survival
are largely dependent on its capacity to build diverse competencies and develop dynamic
capabilities [57,58].
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Organizations must build dynamic capacities in the context of sustainability to seize
opportunities and identify challenges associated with sustainability. Strategic agility is an
essential and crucial dynamic capability that can assist firms in achieving sustainability goals
and objectives. The firm can respond and adapt to alterations, modifications, and changes by
sensing, identifying, recognizing, and seizing opportunities in the environment [8,59].

In addition, the theory of dynamic capabilities explains the link and relationship
between digital transformation and strategic agility [8,29]. The capacity and capability
of businesses to react rapidly and adapt to shifts, alterations, and transitions in their
environment is known as strategic agility. The term “digital transformation” describes
the utilization and application of digital technology, which are thought to enhance and
strengthen the organization’s productivity, innovation, and long-term competitive advan-
tages. Therefore, by helping the organization to digitalize its business processes and attain
the capability of digitalization, strategic agility has the potential to support the organiza-
tion’s transformation and additionally improve environmental sustainability [18,29].

Essentially, the theory of dynamic capability offers a framework for comprehend-
ing how businesses and firms might cultivate the dynamic competencies and capabilities
needed to react to modifications, adjustments, alterations, changes, and shifts in the en-
vironment to achieve the objectives and goals of sustainability. Strategic agility is a vital
and essentially needed dynamic capacity that helps business organizations react swiftly
and successfully to sustainability-related issues. Particular competencies associated with
digital transformation may additionally help businesses to be proactive in response to envi-
ronmental changes and improve the role the firm plays in reacting swiftly and efficiently
to sustainability.

This study utilizes the insights from dynamic capacity theory to enhance the theoreti-
cal framework depicted in Figure 1 and subsequently conducts empirical testing for the
hypothesized relationships among strategic agility, digital transformation, and environ-
mental sustainability. Thus, we argue that the dynamic capability of strategic agility can
enable business organizations to achieve high levels of digital transformation and envi-
ronmental sustainability. Improved digital transformation is expected to further enhance
environmental sustainability.
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3.2. Strategic Agility and Environmental Sustainability

Agility is the capacity to rapidly, affordably, and precisely reorganize and rearrange
available resources, as well as everyday operations and activities, to deal with changing
circumstances and uncertainty [13,56,60,61]. Agility, according to Shams et al. (2021), is a
business’s capability to offer a range of goods and services promptly, efficiently, and afford-
ably; on the other hand, environmental sustainability describes the organization’s attempt
and effort to increase recycling rates and reduce its negative impact on the environment [26].

Environmental sustainability necessitates organizational policies, plans, and practices
for protecting and preserving the planet’s natural resources. Environmental sustainability
encompasses reuse and recycling, ecologically friendly packaging, employing ecologi-
cally friendly resources and supplies, and other environmental protection measures [59].
Agility allows and encourages immediate and ongoing adaptations that add value in novel
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ways; it can be extremely important in solving environmental issues, concerns, and chal-
lenges [13–15], for example, decreasing waste and its adverse or detrimental impacts on
the natural environment through resource adoption and improving the efficiency of pro-
duction [13]. Business organizations can benefit from integrating both of these concepts in
numerous ways, like increasing product diversity, time and cost reductions, and survival in
a competitive marketplace with a minimal negative impact on ecological systems [15]. Fur-
thermore, this significantly affects the business organization’s reputation and its relations
with stakeholders; thus, the following hypothesis can be proposed:

H1. Strategic agility will directly and positively affect environmental sustainability.

3.3. Strategic Agility and Digital Transformation

Digital transformation has increasingly become a fundamental process that is essential
for transformation at the level of the organization; it allows the organization to utilize and
examine digital technologies as a means to redevelop its business models and systems [17].
It promotes digital innovation to modify and reorganize the means and methods by which
companies run their operations, which sparks creativity, as well as developing novel and
innovative business systems and models, processes, and procedures.

Strategic agility is necessary for the successful and effective execution, accomplishment,
and achievement of the digital transition and transformation. Strategic agility is a method
that needs to be used for managing risks and unforeseen organizational changes because
digital transformation involves dramatic organizational multilevel changes [62]. As a
result, strategic agility turns into a crucial requirement for an organization to thrive and
survive in unpredictably volatile and intensely competitive contexts [18,63]. The operations
and network of an organization must be agile; this allows for the quick dissemination
of innovative ideas and novel concepts among organizational members and encourages
experimentation and taking calculated risks while the organization undergoes digitization
and digital transformation. Strategic agility can boost an organization’s creative endeavors
and innovative practices by adapting rapidly to shifts, changes, and modifications in the
form of novel services, goods, and operations [64,65]. The fundamental components and
core of digital transformation are capability-driven achievements and final results, such
as new business models, competitive advantages, and significantly changed or radically
altered goods or services. Digital transformation, according to Henriette et al. (2015),
involves more than simply shifts and changes in technology [19]. Numerous factors and
components must be coordinated at both the strategic and operational levels to facilitate or
allow a major change or a significant shift or transformation to take place. Organizations
can develop superior services and goods in response to increasing rivalry by using agility
to find and gather pertinent knowledge [16]. In an ever-changing, dynamic, quick-paced,
and evolving business environment, the achievement of the goal of digital transformation is
essential for organizations’ survival. As a result, firms must have the ability to react swiftly
and actively in response to alteration and shifts at different levels. Thus, the following
hypothesis can be developed:

H2. Strategic agility will positively affect digital transformation.

3.4. Digital Transformation and Environmental Sustainability

High levels of digitization will yield improved, “real-time event management” and
more accurate data, both of which improve the sustainability of the environment [66].
Environmentally friendly product development and manufacturing could be fully realized
with the help and support of technological advancement in Industry 4.0 and digital trans-
formation [67,68]. Thus, digitization and technological improvements of Industry 4.0 may
eventually result in more environmentally friendly and sustainable manufacturing systems
and processes [69]. Zhang et al. (2019) noted that the utilization and implementation of
digital transformation and technologies in Industry 4.0 greatly improved and significantly
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enhanced environmental sustainability and performance in a refrigerator production fa-
cility [70]. Furthermore, Stock et al. (2016) asserted that digitalization may contribute to
the efficient distribution of resources including “materials”, “electricity”, and “water” [71].
According to data released by the “Organization of German Engineers”, digitization can
reduce emissions of carbon by 20% and boost resource efficiency by 25% [72]. Digital
technologies provide manufacturing management with an increased ability to respond to
environmental issues and sustainability [66,73].

Digital capabilities including smart robotics increase productivity, effectiveness, and
efficiency in manufacturing while maintaining product quality; this leads to increased
resource efficiency, decreased waste, and improved sustainability for the environment [74].
Moreover, additive manufacturing, which is an advanced level of digital transformation,
improves resource efficiency, reduces waste, and boosts environmentally sustainable per-
formance [2,75]. Similarly, Lee (2020) and Junior et al. (2018) highlighted and emphasized
the enormous potential advantages and benefits for the environment that can be derived
from “carefree operation”, the use and the utilization of digital technology like “big data”,
“cloud computing”, and “industrial artificial intelligence (IAI)” platforms [76,77]. However,
some researchers and scholars argue that the advancement and implementation of digital
technology lead to higher energy and resource consumption and ultimately increased
production of waste [66,78,79].

H3. Digital transformation will positively affect environmental sustainability.

3.5. Mediation Effect of Digital Transformation on Strategic Agility and Environmental
Sustainability Relationship

The previous discussion highlighted the immediate effect and direct impact of strategic
agility on environment suitability (e.g., [13–15]). Interestingly, however, the question arises:
Does strategic agility alone influence environmental sustainability, or can an additional
variable provide a more comprehensive explanation for this relationship?

Viewed from the dynamic capability theory perspective, strategic agility has a distinct
capacity and ability to empower companies to integrate and restructure their resources in
response to changing environmental conditions [80]. In this context, digital transforma-
tion serves as the strategic reconfiguration of digital technologies and resources. When
strategic agility is applied to enhance environmental sustainability, digital transformation
acts as a facilitator, effectively configuring digital resources to promote environmental
sustainability [81]. Furthermore, digital transformation, through communication tools,
automation, and advanced data analytics, enhances the efficacy of strategic agility in
improving environmental sustainability. In addition, increased levels of digitalization
resulting from the implementation of strategic agility are expected to enhance firms’ and
businesses’ sustainability by improving their abilities to produce novel goods and services
in a more ecologically responsible and environmentally friendly manner [82]. Also, digital
technologies provide the ability to enhance operational effectiveness via real-time access to
and the collection of process data, energy management, and resource consumption. Thus,
the following hypothesis can be proposed:

H4. Digital transformation mediates the relationship between strategic agility and environmen-
tal sustainability.

4. Method
4.1. Sample

The study population of the current research constituted a total of 1795 manufacturing
businesses and firms in Jordan [20]. According to Krejcie and Morgan (1970), the size
of the representative sample for this population’s characteristics is 317 respondents [83].
To achieve and attain the required and necessary sample size, the authors distributed
400 questionnaires in total. In this study, individual manufacturing firms were used
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as the study’s unit of analysis. From each company, one respondent was targeted to
participate in the research. These targeted respondents held managerial positions, including
operations managers, supply chain managers, IT managers, and others, and possessed
adequate knowledge of the study’s constructs. Data collection spanned approximately two
months from April to June 2023. The survey questionnaires were prepared in an online
version and sent by email, WhatsApp, and LinkedIn to the targeted managers. In one
instance, one of the authors hand-delivered the survey questionnaires to the managers.
Ultimately, 298 questionnaires were returned and completed. However, 14 questionnaires
had missing data, thus rendering them invalid and unusable. As a result, 284 questionnaires
were accepted and utilized, representing a response rate of 71%. Table 1 displays the
demographic information and the organizational details of the participating companies.

Table 1. Participating companies and respondents’ profiles.

Category Frequency Percentage (100%)

Gender
Male 246 86.6

Female 38 13.4
Total 284 100.0

Job position
Operations Manager 89 31.3

IT Manager 78 27.5
Supply Chain Manager 67 23.6

Plant Manager 27 9.5
Others 23 31.3
Total 284 100.0

Industry type
Electrical and electronics 50 17.6
Machinery and hardware 49 17.3

Food 46 16.2
Chemical 37 13.1

Rubber and plastic 34 11.9
Textiles and garments 32 11.3

Pharmaceutical 20 7
Others 16 5.6
Total 284 100.0

Number of employees
Less than 100 113 39.8

100–less than 200 120 42.3
200–less than 300 37 13

300 and above 14 4.9
Total 284 100.0

Experience
Less than 5 years 75 26.4

5–10 years 113 39.8
11–15 years 58 20.4

16 years and above 38 13.4
Total 284 100

Educational level
Two-year diploma 18 6.3

Bachelor degree 220 77.5
Postgraduate studies 46 16.2

Total 284 100.0

4.2. Measures

To attain the objectives of the present research, the authors developed a self-administered
questionnaire to gather the required and necessary primary data. The three constructs used
in this study were adopted from the prior related literature published in the English lan-
guage. Accordingly, the English language was used to prepare the initial version of the survey
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questionnaire. After that, the authors translated the questionnaire into the Arabic language.
Upon the adoption of the measurement scales, the authors assured that all the scales demon-
strated satisfactory levels concerning validity and reliability in the original articles. Hence,
the content validity of the adopted measurement scales was presumed. To measure strategic
agility, eight items were adopted from Tallon and Pinsonneault [65], Queiroz et al. [84], and
Haider and Kayani [85]. To measure digital transformation, five items were adopted from
Nasiri et al. [86]. Environmental sustainability was measured using eight items adopted
from Bamgbade et al. [87] and Ajibike et al. [88]. To confirm and ensure face validity, the
questionnaire of the survey was evaluated and assessed by six business administration aca-
demics and six managers from manufacturing companies with adequate experience and
knowledge regarding research variables. Modifications were made according to the feedback
and comments that were received.

For the items of the three research constructs, participants were required to assess
their level of disagreement or agreement with the given statements using a Likert scale
with five points, where 1 represents “strongly disagree” and 5 represents, “strongly agree”.

5. Analysis of Data and Results
5.1. Measurement Model Assessment

To evaluate and assess the unidimensionality and convergent validity of the measure-
ment scales of the present research, appropriate validity tests were carried out. Moreover,
two reliability tests, namely Cronbach’s alpha and composite reliability coefficient, were
performed. Confirmatory factor analysis (CFA) was carried out and executed using Amos
24.0 to confirm, verify, and validate the unidimensionality of the measurement scales to
assess and analyze the fit of the study’s measurement model. Survey items with loadings
of factors greater than 0.50 were kept as they supported the unidimensionality of variables
utilized in the present study [89]. Only one question item was deleted because it did not
meet this criteria. Next, the fit indices for the measurement model were evaluated and they
revealed acceptable levels (χ2 = 1046.537, df = 593, χ2/df = 1.764, CFI = 0.923, TLI = 0.916,
IFI = 0.925, RMR = 0.042, and RMSEA = 0.043). In addition, all the retained question
items demonstrated statistically significant levels (p < 0.01), providing, thus, additional
evidence for the convergent validity [45]. In addition, the computed average variance
extracted (AVE) values for the three measurement scales used in the current investigation
all surpassed the cutoff value of 0.50 [90].

Once the validity of the study’s constructs was ensured, reliability analyses of Cron-
bach’s alpha and CR were performed. Both tests showed satisfactory reliability levels
above the recommended threshold of 0.70 for the three measures, signifying that the con-
structs are reliable, credible, and internally consistent [89,90]. Table 2 presents the study’s
measurement scales’ validity, reliability, and measurement items.

Table 2. CFA results and measurement items.

Item
Code Measurement Item Mean Std. Factor

Loading a
Cronbach’s

Alpha
Composite
Reliability AVE

Strategic agility (Tallon and Pinsonneault [65];
Queiroz et al. [84]; Haider and Kayani [85]). 3.92 0.674 0.861 0.886 0.528

SA1 0.693
SA2 Deleted
SA3 0.746
SA4 0.688
SA5 0.735
SA6 0.773
SA7 0.768
SA8 0.675
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Table 2. Cont.

Item
Code Measurement Item Mean Std. Factor

Loading a
Cronbach’s

Alpha
Composite
Reliability AVE

Digital transformation (Nasiri et al. [86]) 4.03 0.564 0.857 0.849 0.532
DT1 0.648
DT2 0.661
DT3 0.792
DT4 0.786
DT5 0.746

0.648
Environmental sustainability (Bamgbade et al. [87];

Ajibike et al. [88]) 3.86 0.712 0.875 0.892 0.511

ES1 0.665
ES2 0.692
ES3 0.753
ES4 0.746
ES5 0.616
ES6 0.827
ES7 0.628
ES8 0.764

a In the CFA model, standardized factor loadings are displayed.

5.2. Results

In testing the research hypotheses, structured equation modeling (SEM) using Amos
24.0 was utilized. SEM is acknowledged to provide proper and accurate results concerning
mediation effects (e.g., Gunzler et al., 2013; Alkhaldi and Abdallah, 2022) [91,92]. The
results of the mediated model (the model that includes the independent, mediating, and
dependent variables) showed that strategic agility directly and positively affected envi-
ronmental sustainability (β = 0.360, p < 0.01); thus, support for hypothesis H1 is provided.
Next, hypothesis H2, which indicated that strategic agility positively affects digital trans-
formation, was tested. The results revealed that strategic agility significantly and positively
impacts digital transformation (β = 0.487, p < 0.01); accordingly, the second hypothesis,
or H2, was supported. Digital transformation’s impact on environmental sustainability
proved also to be positively significant (β = 0.447, p < 0.01), thus supporting the third
hypothesis or H3.

The technique of bootstrapping resampling was used to test the fourth hypothesis H4
regarding the indirect impact of strategic agility on environmental sustainability via digital
transformation [93,94]. Utilizing confidence intervals with a bias correction of 95% (CIs),
bootstrap samples totaling 5000 were chosen according to Hayes’s (2017) recommenda-
tions [47]. Based on the procedures of the bootstrapping resampling technique, if the two
intervals (upper and lower) do not include a value of zero, regarding the mediating effect,
the alternative hypothesis is accepted [93]. The results demonstrated that strategic agility
has an indirect impact of 0.218 on environmental sustainability via digital transformation.
Consequently, hypothesis H4 was accepted because both the upper and lower confidence
interval limits ranged from 0.286 to 0.156 and did not contain a value of zero. It should be
noted that digital transformation partially mediated strategic agility and environmental
sustainability relationships. This was concluded based on the fact that the impact of strate-
gic agility on environmental sustainability without including or considering the mediating
variable (the total impact) was positively significant (β = 0.578, p < 0.01). After adding the
mediating variable to the model, strategic agility’s impact on environmental sustainability
was reduced but was still positively significant (β = 0.360, p < 0.01), demonstrating that
the mediating effect is only partial [95]. Table 3 presents a summary of the results of the
hypotheses testing.
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Table 3. Results of the hypotheses test.

Hypothesis Path Model without
Mediator Mediated Model Bias-Corrected Bootstrap

95% Confidence Interval Result

Lower Upper

H1 SA → ES 0.578 ** 0.360 ** Supported
H2 SA → DT NE 0.487 ** Supported
H3 DT → ES NE 0.447 ** Supported
H4 SA → DT → ES NE 0.218 (indirect effect) 0.156 0.286 Supported

Notes: ** p < 0.01; NE: not estimated; SA: strategic agility, DT: digital transformation, ES: environmental sustainability.

6. Discussion

The study’s findings indicate a direct effect of strategic agility and positive impacts on
environmental sustainability; therefore, strategic agility can play a substantial role in ad-
dressing environmental issues and concerns to minimize waste and negative environmental
effects. This is because it fosters quick and ongoing adaptations and enables immediate
and continuing changes that add value in novel ways, which concurs with the findings of
other previous research. Additionally, addressing environmental issues and concerns has a
substantial effect on the business’s reputation and its relationships with stakeholders. This
result aligns with findings from prior studies (e.g., [13–15]). Notably, while the majority
of past research has been conducted in developed nations, our study is situated in a small
developing country. It is noteworthy to emphasize and highlight that the vast majority
of Jordanian manufacturing companies fall into the SME category. This is evident from
the demographic and organizational information table, with over 95% of participating
companies having fewer than 200 employees. This is a distinctive feature of our study as
previous research predominantly focused on larger companies. Our findings indicate that
the advantages of strategic agility in achieving high levels of environmental sustainability
extend beyond large manufacturing companies in developed countries. SMEs in develop-
ing countries can similarly reap these benefits through the successful implementation of
strategic agility principles.

The findings also demonstrated that strategic agility positively affected digital transfor-
mation. This result can be reconciled by recognizing that organizations that adopt strategic
agility grounded in developing achievable scenarios, based on spotting changes in their
business environment caused by technological breakthroughs and advancements, have
more opportunities to improve their digital transformation and achieve success. Businesses
that are more strategically agile will be more capable of responding quickly and better
equipped to react rapidly to alterations, modifications, changes, and shifts brought on by
customer preferences, business practices of rivals, and advancements in technology that
frequently occur in a volatile environment. Strategic agility is a business organization’s
capacity to anticipate shifts in the environment and swiftly stimulate its resources to re-
spond to these alterations; it allows the organization to explore possibilities with digital
technology and change its business processes and is an essential strategy for managing
unexpected alterations, changes, and threats as a means to execute and achieve a successful
digital transformation. This is consistent with prior works [17,18,62,63].

Furthermore, the research findings revealed that digital transformation positively
impacted environmental sustainability, which is the third finding. Digital transformation
provides business organizations with the ability to analyze the data about the environment
and forecast changes so that manufacturing companies may quickly alter their operations
and respond to changing conditions, offer novel goods and services, and consider new
ways to use existing products, thus leading business organizations to accomplish their
environmental sustainability objectives and goals more effectively and efficiently. This
result is consistent with data published by The Organization of German Engineers, which
claimed that digitization could lead to a 25% increase in the efficiency and utilization of
resources and a 20% reduction in emissions of carbon (Kopp and Lange, 2019) [72]. This
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is also in line with the findings of Oláh et al. (2020) and Song and Moon (2017), which
showed that production systems are now equipped with a solid foundation for increased
responsiveness due to the prevalence of the “Internet of Things (IoT)”, the “Cyber-Physical
System (CPS)”, and “real-time process monitoring of resource” use [66,73], and findings
of Ghobakhloo (2020), which revealed that intelligent robots increase the effectiveness
of industrial production while maintaining product quality, which leads to improved
resource utilization and reduced waste [74]. This result also aligns with the works of
Chang et al. (2017) and Ford and Despeisse (2016), which stated that, through specialized
“just-in-time production” systems that are closer to the consumer, additive manufacturing
increases the utilization of resources and decreases waste [2,75].

Lastly, it has been observed that the relationship between strategic agility and environ-
mental sustainability is partially mediated by digital transformation. To our knowledge,
this study is the first to explore the indirect impact of strategic agility on environmental
sustainability via digital transformation. Thus, it contributes to and adds to the body of
existing knowledge by emphasizing the pivotal role that strategic agility plays in strength-
ening and accelerating digital transformation, which, in turn, further boosts environmental
sustainability. This implies that strategic agility alone may not be sufficient to attain supe-
rior levels of environmental sustainability, and manufacturing companies have to direct
the efforts of strategic agility to boost the levels of digital transformation so that environ-
mental sustainability levels will be maximized. However, our result should be interpreted
with caution as the partial mediating effect revealed implies that digital transformation
may not be the sole supporting factor in the strategic agility/environmental sustainability
relationship. Other factors, such as green practices, circular economy, and organizational
culture, can also influence the extent to which strategic agility translates into improved
environmental sustainability practices. All in all, our result points to the essential role
of digital transformation as a mediator, indicating that organizations aiming to enhance
their environmental sustainability should not solely focus on strategic agility but should
also strategically invest in digital technologies and capabilities. These technologies facil-
itate real-time data collection, analysis, and decision making, enabling organizations to
proactively identify and address environmental challenges.

7. Conclusions, Managerial Implications, and Limitations
7.1. Conclusions

This research aimed to examine and investigate the impact of strategic agility on
digital transformation and environmental sustainability. It also addressed a notable gap in
the literature by exploring the indirect impact of strategic agility on environmental sustain-
ability via digital transformation. Importantly, the study’s unique value lies in its context of
a developing country, where the majority of the manufacturing companies represented in
the present study sample belonged to the SMEs category. Consequently, a theoretical model
incorporating strategic agility, digital transformation, and environmental sustainability was
developed to investigate the direct and indirect hypothesized relationships. As such, this
research adds to the current body of knowledge by examining and exploring the proposed
relationship and addressing the identified research gaps.

Our results revealed that strategic agility has a direct, positive, and significant impact
on environmental sustainability. Additionally, it was found that strategic agility positively
and significantly affected digital transformation. Furthermore, digital transformation had
a positive and significant impact on environmental sustainability. A noteworthy finding
was that the relationship between strategic agility and environmental sustainability was
partially mediated by digital transformation. This implies that strategic agility influences
environmental sustainability in two ways: directly and indirectly through digital trans-
formation, which acts as a mechanism through which strategic agility partially affects
environmental sustainability.

The results imply that manufacturing companies with higher levels of strategic agility
are more inclined to invest in and harness digital technologies and capabilities to further
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enhance their environmental sustainability initiatives. The adoption and use of digital
technology and related practices are expected to lead to more efficient resource utilization,
waste reduction, and enhanced environmental management, aligning with sustainability
objectives. In summary, the dynamic capability of strategic agility indirectly influences
environmental sustainability, mediated by digital transformation. Our findings suggest and
imply that in the context of industrial businesses in a small developing country, strategic
agility serves as an effective dynamic capability that can instigate organizational changes,
resulting in improved performance and technology-driven outcomes.

Business organizations can use strategic agility as a tool to help them reach their
objectives. To put it another way, strategic agility may serve as a proactive facilitator and
catalyst, allowing organizations to optimize most of their available resources, achieve the
desired digital transformation, and accomplish the expected environmental sustainability
objectives and results.

7.2. Managerial Implications

This research provides valuable insights and practical implications for managers and
practitioners. Firstly, managers in manufacturing companies should recognize the advan-
tages and benefits of embracing strategic agility as a dynamic capacity that strengthens
and improves their company’s competitive advantage. By adopting a mindset focused on
dynamic capabilities, managers can better understand the importance of strategic agility as
a crucial ability necessary to navigate highly uncertain and evolving business environments
while addressing concerns and challenges related to environmental sustainability. Secondly,
the results underscore the critical role of strategic agility as one of the primary capabilities
for manufacturing companies to initiate their journey toward achieving environmental
sustainability goals and objectives. Cultivating and championing the principles of strategic
agility, such as the capability to sense, identify, and seize opportunities, and integrating
these principles with digital transformation strategies empower managers to enhance
efficiency, drive innovation, develop new goods, services, and business models, reduce
waste, effectively address environmental sustainability concerns, and have a positive effect
and influence on the environment. Thirdly, managers in manufacturing companies must
recognize that while strategic agility can enhance the implementation of environmental
sustainability practices, it alone may not suffice to achieve exceptionally high sustainability
standards. To attain superior levels of environmental sustainability, managers should
channel the capabilities of strategic agility toward bolstering the implementation of digital
transformation. This, in turn, will further elevate environmental sustainability to the de-
sired levels. Leveraging digital technologies empowers managers to gain valuable insights
and make informed decisions and enables them to identify emerging trends, enhance
operational efficiency, and contribute to a more sustainable future.

7.3. Limitations and Suggestions for Future Research

Like other research papers, there are limitations to this study that could be addressed in
future studies and investigations. First, only one mediating variable, digital transformation,
was considered in the current study. Although this mediating variable proved to be essential
and partially mediated the impact of strategic agility on environmental sustainability,
other variables can further enhance this relationship. Therefore, future research and
studies can examine and explore the mediating impacts of other variables such as green
practices, circular economy principles, and environmental management systems. Second,
due to Jordan’s limited number of industrial businesses within a single industry type,
we targeted industrial firms from various types. However, different industry types have
distinct characteristics in terms of agility levels, environmental impacts, and levels of
digital technology adoption. Hence, future studies should focus and concentrate on one
industry type to clarify industry-specific features and contexts, thereby enhancing the
generalizability of the findings. Third, in this study, the survey questionnaire was intended
to be completed by one manager from each manufacturing company. While this technique is
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frequently and commonly employed in the manufacturing literature, it has the potential to
introduce informant bias. Future studies are recommended to employ a multiple-informant
approach to mitigate possible informant bias.
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32. Kale, E.; Aknar, A.; Başar, Ö. Absorptive capacity and firm performance: The mediating role of strategic agility. Int. J. Hosp.

Manag. 2019, 78, 276–283. [CrossRef]
33. Konopik, J.; Jahn, C.; Schuster, T.; Hoßbach, N.; Pflaum, A. Mastering the digital transformation through organizational

capabilities: A conceptual framework. Digit. Bus. 2022, 2, 100019. [CrossRef]
34. Abdallah, A.B.; Alfar, N.A.; Alhyari, S. The effect of supply chain quality management on supply chain performance: The indirect

roles of supply chain agility and innovation. Int. J. Phys. Distrib. Logist. Manag. 2021, 51, 785–812. [CrossRef]
35. Al Omoush, K.; Lassala, C.; Ribeiro-Navarrete, S. The role of digital business transformation in frugal innovation and SMEs’

resilience in emerging markets. Int. J. Emerg. Mark. 2023. ahead-of-print. [CrossRef]
36. Gebhardt, M.; Kopyto, M.; Birkel, H.; Hartmann, E. Industry 4.0 technologies as enablers of collaboration in circular supply

chains: A systematic literature review. Int. J. Prod. Res. 2022, 60, 6967–6995. [CrossRef]
37. Hofmann, E.; Sternberg, H.; Chen, H.; Pflaum, A.; Prockl, G. Supply chain management and Industry 4.0: Conducting research in

the digital age. Int. J. Phys. Distrib. Logist. Manag. 2019, 49, 945–955. [CrossRef]
38. Tatham, P.; Wu, Y.; Kovács, G.; Butcher, T. Supply chain management skills to sense and seize opportunities. Int. J. Logist. Manag.

2017, 28, 266–289. [CrossRef]
39. Vecchiato, R. Creating value through foresight: First mover advantages and strategic agility. Technol. Forecast. Soc. Change 2015,

101, 25–36. [CrossRef]
40. Rindfleisch, A.; O’Hern, M.; Sachdev, V. The digital revolution, 3D printing, and innovation as data. J. Prod. Innov. Manag. 2017,

34, 681–690. [CrossRef]
41. Snow, C.C.; Fjeldstad, Ø.D.; Langer, A.M. Designing the digital organization. J. Organ. Des. 2017, 6, 7. [CrossRef]
42. Legner, C.; Eymann, T.; Hess, T.; Matt, C.; Böhmann, T.; Drews, P.; Ahlemann, F. Digitalization: Opportunity and challenge for the

business and information systems engineering community. Bus. Inf. Syst. Eng. 2017, 59, 301–308. [CrossRef]
43. Vial, G. Understanding digital transformation: A review and a research agenda. J. Strateg. Inf. Syst. 2019, 28, 118–144. [CrossRef]
44. Rawashdeh, A.; Alfawaeer, M.; Al Dweiri, M.; Mubaset, T. The Mediating Role of Green Supply Chain Management in the

Relationship between Green Human Resource Management Practices and Entrepreneurial Performance. In Conference on
Sustainability and Cutting-Edge Business Technologies; Springer: Cham, Switzerland, 2023; pp. 315–336.

45. Praveen, B.; Kumar, P.; Baig, I.A.; Bhardwaj, M.; Singh, K.; Yadav, A.K. Impact of environmental degradation on agricultural
efficiency in India: Evidence from robust econometric models. J. Bioecon. 2022, 24, 203–222. [CrossRef]

46. Keeble, B.R. The Brundtland report: ‘Our common future’. Med. War 1988, 4, 17–25. [CrossRef]
47. Wu, L.; Subramanian, N.; Abdulrahman, M.D.; Liu, C.; Pawar, K.S. Short-term versus long-term benefits: Balanced sustainability

framework and research propositions. Sustain. Prod. Consum. 2017, 11, 18–30. [CrossRef]
48. Moldan, B.; Janoušková, S.; Hák, T. How to understand and measure environmental sustainability: Indicators and targets. Ecol.

Indic. 2012, 17, 4–13. [CrossRef]
49. Bhutta, M.K.S.; Muzaffar, A.; Egilmez, G.; Huq, F.; Malik, M.N.; Warraich, M.A. Environmental sustainability, innovation capacity,

and supply chain management practices nexus: A mixed methods research approach. Sustain. Prod. Consum. 2021, 28, 1508–1521.
[CrossRef]

50. Goodland, R. The concept of environmental sustainability. Annu. Rev. Ecol. Syst. 1995, 26, 1–24. [CrossRef]
51. Günther, K. Key factors for successful implementation of a sustainability strategy. J. Appl. Leadersh. Manag. 2016, 4, 1–20.
52. Gundes, S. The use of life cycle techniques in the assessment of sustainability. Procedia-Soc. Behav. Sci. 2016, 216, 916–922.

[CrossRef]
53. Alayón, C.; Säfsten, K.; Johansson, G. Conceptual sustainable production principles in practice: Do they reflect what companies

do? J. Clean. Prod. 2017, 141, 693–701. [CrossRef]

https://doi.org/10.1007/s10586-020-03200-4
https://doi.org/10.1525/cmr.2014.56.3.5
https://doi.org/10.1016/j.intman.2020.100737
https://doi.org/10.1525/cmr.2016.58.4.13
https://doi.org/10.1016/j.hrmr.2019.100693
https://doi.org/10.1108/IMR-01-2018-0023
https://doi.org/10.1016/j.ijhm.2018.09.010
https://doi.org/10.1016/j.digbus.2021.100019
https://doi.org/10.1108/IJPDLM-01-2020-0011
https://doi.org/10.1108/IJOEM-12-2022-1937
https://doi.org/10.1080/00207543.2021.1999521
https://doi.org/10.1108/IJPDLM-11-2019-399
https://doi.org/10.1108/IJLM-04-2014-0066
https://doi.org/10.1016/j.techfore.2014.08.016
https://doi.org/10.1111/jpim.12402
https://doi.org/10.1186/s41469-017-0017-y
https://doi.org/10.1007/s12599-017-0484-2
https://doi.org/10.1016/j.jsis.2019.01.003
https://doi.org/10.1007/s10818-022-09327-1
https://doi.org/10.1080/07488008808408783
https://doi.org/10.1016/j.spc.2016.09.003
https://doi.org/10.1016/j.ecolind.2011.04.033
https://doi.org/10.1016/j.spc.2021.08.015
https://doi.org/10.1146/annurev.es.26.110195.000245
https://doi.org/10.1016/j.sbspro.2015.12.088
https://doi.org/10.1016/j.jclepro.2016.09.079


Sustainability 2024, 16, 1338 16 of 17

54. Ghosh, S.; Barman, A. Agility in business practice for sustainability-examining components commonality. Georg. Wash. Law Rev.
2021, 7, 173–184.

55. Abdallah, A.B.; Alhyari, S.; Alfar, N.A. Exploring the impact of supply chain quality management on market performance: The
mediating roles of supply chain integration and operational performance. Bus. Process Manag. J. 2023, 29, 1159–1183. [CrossRef]

56. Akhtar, P.; Khan, Z.; Tarba, S.; Jayawickrama, U. The Internet of Things, dynamic data and information processing capabilities,
and operational agility. Technol. Forecast. Soc. Change 2018, 136, 307–316. [CrossRef]

57. Al-Omoush, K.S.; Ribeiro-Navarrete, S.; Lassala, C.; Skare, M. Networking and knowledge creation: Social capital and collabora-
tive innovation in responding to the COVID-19 crisis. J. Innov. Knowl. 2022, 7, 100181. [CrossRef]

58. Martins, A. Dynamic capabilities and SME performance in the COVID-19 era: The moderating effect of digitalization. Asia-Pac. J.
Bus. Adm. 2023, 15, 188–202. [CrossRef]

59. Dhahri, S.; Slimani, S.; Omri, A. Behavioral entrepreneurship for achieving the sustainable development goals. Technol. Forecast.
Soc. Change 2021, 165, 120561. [CrossRef]

60. Moi, L.; Cabiddu, F.; Frau, M. Towards the development of an agile marketing capability. In Organizing for the Digital World: IT for
Individuals, Communities and Societies; Springer International Publishing: Cham, Switzerland, 2018; pp. 137–148.

61. Mrugalska, B.; Ahmed, J. Organizational agility in industry 4.0: A systematic literature review. Sustainability 2021, 13, 8272.
[CrossRef]

62. Khoramgah, M.S.; Nia, A.A.K.; Zarghami, N.A.; Ardebili, M.M. Transfection of PC12 cell line by pEGFPNI-NT4 and protein
expression analysis. Pajoohandeh J. 2012, 17, 91–97.

63. Felipe, C.M.; Roldán, J.L.; Leal-Rodríguez, A.L. An explanatory and predictive model for organizational agility. J. Bus. Res. 2016,
69, 4624–4631. [CrossRef]

64. Chakravarty, A.; Grewal, R.; Sambamurthy, V. Information technology competencies, organizational agility, and firm performance:
Enabling and facilitating roles. Inf. Syst. Res. 2013, 24, 976–997. [CrossRef]

65. Tallon, P.P.; Pinsonneault, A. Competing perspectives on the link between strategic information technology alignment and
organizational agility: Insights from a mediation model. MIS Q. 2011, 35, 463–486. [CrossRef]

66. Oláh, J.; Aburumman, N.; Popp, J.; Khan, M.A.; Haddad, H.; Kitukutha, N. Impact of Industry 4.0 on environmental sustainability.
Sustainability 2020, 12, 4674. [CrossRef]

67. Nascimento, D.L.M.; Alencastro, V.; Quelhas, O.L.G.; Caiado, R.G.G.; Garza-Reyes, J.A.; Rocha-Lona, L.; Tortorella, G. Exploring
Industry 4.0 technologies to enable circular economy practices in a manufacturing context: A business model proposal. J. Manuf.
Technol. Manag. 2019, 30, 607–627. [CrossRef]

68. Santos, J.; Muñoz-Villamizar, A.; Ormazábal, M.; Viles, E. Using problem-oriented monitoring to simultaneously improve
productivity and environmental performance in manufacturing companies. Int. J. Comput. Integr. Manuf. 2019, 32, 183–193.
[CrossRef]

69. de Sousa Jabbour, A.B.L.; Jabbour, C.J.C.; Foropon, C.; Godinho Filho, M. When titans meet–Can industry 4.0 revolutionise the
environmentally-sustainable manufacturing wave? The role of critical success factors. Technol. Forecast. Soc. Change 2018, 132,
18–25. [CrossRef]

70. Zhang, W.; Gu, F.; Guo, J. Can smart factories bring environmental benefits to their products?: A case study of household
refrigerators. J. Ind. Ecol. 2019, 23, 1381–1395. [CrossRef]

71. Stock, T.; Seliger, G. Opportunities of sustainable manufacturing in industry 4.0. Procedia CIRP 2016, 40, 536–541. [CrossRef]
72. Kopp, T.; Lange, S. The climate effect of digitalization in production and consumption in OECD countries. CEUR Workshop Proc.

2019, 2382, 1–11.
73. Song, Z.; Moon, Y. Assessing sustainability benefits of cyber manufacturing systems. Int. J. Adv. Manuf. Technol. 2017, 90,

1365–1382. [CrossRef]
74. Ghobakhloo, M. Industry 4.0, digitization, and opportunities for sustainability. J. Clean. Prod. 2020, 252, 119869. [CrossRef]
75. Ford, S.; Despeisse, M. Additive manufacturing and sustainability: An exploratory study of the advantages and challenges. J.

Clean. Prod. 2016, 137, 1573–1587. [CrossRef]
76. Lee, J. Definition and Meaning of Industrial AI. In Industrial AI; Springer: Singapore, 2020. [CrossRef]
77. Junior, J.A.G.; Busso, C.M.; Gobbo, S.C.O.; Carreão, H. Making the links among environmental protection, process safety, and

industry 4.0. Process Saf. Environ. Prot. 2018, 117, 372–382.
78. Chiarini, A.; Belvedere, V.; Grando, A. Industry 4.0 strategies and technological developments. An exploratory research from

Italian manufacturing companies. Prod. Plan. Control. 2020, 31, 1385–1398. [CrossRef]
79. Berkhout, F.; Hertin, J. De-materialising and re-materialising: Digital technologies and the environment. Futures 2004, 36, 903–920.

[CrossRef]
80. Abdallah, A.B.; Ayoub, H.F. Information technology drivers of supply chain agility: Implications for market performance. Int. J.

Product. Qual. Manag. 2020, 31, 547–573. [CrossRef]
81. Lerman, L.V.; Benitez, G.B.; Müller, J.M.; de Sousa, P.R.; Frank, A.G. Smart green supply chain management: A configurational

approach to enhance green performance through digital transformation. Supply Chain. Manag. Int. J. 2022, 27, 147–176. [CrossRef]
82. Niemimaa, M.; Järveläinen, J.; Heikkilä, M.; Heikkilä, J. Business continuity of business models: Evaluating the resilience of

business models for contingencies. Int. J. Inf. Manag. 2019, 49, 208–216. [CrossRef]
83. Krejcie, R.V.; Morgan, D.W. Determining sample size for research activities. Educ. Psychol. Meas. 1970, 30, 607–610. [CrossRef]

https://doi.org/10.1108/BPMJ-10-2022-0503
https://doi.org/10.1016/j.techfore.2017.04.023
https://doi.org/10.1016/j.jik.2022.100181
https://doi.org/10.1108/APJBA-08-2021-0370
https://doi.org/10.1016/j.techfore.2020.120561
https://doi.org/10.3390/su13158272
https://doi.org/10.1016/j.jbusres.2016.04.014
https://doi.org/10.1287/isre.2013.0500
https://doi.org/10.2307/23044052
https://doi.org/10.3390/su12114674
https://doi.org/10.1108/JMTM-03-2018-0071
https://doi.org/10.1080/0951192X.2018.1552796
https://doi.org/10.1016/j.techfore.2018.01.017
https://doi.org/10.1111/jiec.12928
https://doi.org/10.1016/j.procir.2016.01.129
https://doi.org/10.1007/s00170-016-9428-0
https://doi.org/10.1016/j.jclepro.2019.119869
https://doi.org/10.1016/j.jclepro.2016.04.150
https://doi.org/10.1007/978-981-15-2144-7_3
https://doi.org/10.1080/09537287.2019.1710304
https://doi.org/10.1016/j.futures.2004.01.003
https://doi.org/10.1504/IJPQM.2020.111674
https://doi.org/10.1108/SCM-02-2022-0059
https://doi.org/10.1016/j.ijinfomgt.2019.04.010
https://doi.org/10.1177/001316447003000308


Sustainability 2024, 16, 1338 17 of 17

84. Queiroz, M.; Tallon, P.P.; Sharma, R.; Coltman, T. The role of IT application orchestration capability in improving agility and
performance. J. Strateg. Inf. Syst. 2018, 27, 4–21. [CrossRef]

85. Haider, S.A.; Kayani, U.N. The impact of customer knowledge management capability on project performance-mediating role of
strategic agility. J. Knowl. Manag. 2020, 25, 298–312. [CrossRef]

86. Nasiri, M.; Ukko, J.; Saunila, M.; Rantala, T. Managing the digital supply chain: The role of smart technologies. Technovation 2020,
96–97, 102121. [CrossRef]

87. Bamgbade, J.A.; Kamaruddeen, A.M.; Nawi, M.N.M.; Adeleke, A.Q.; Salimon, M.G.; Ajibike, W.A. Analysis of some factors
driving ecological sustainability in construction firms. J. Clean. Prod. 2019, 208, 1537–1545. [CrossRef]

88. Ajibike, W.A.; Adeleke, A.Q.; Mohamad, F.; Bamgbade, J.A.; Moshood, T.D. The impacts of social responsibility on the en-
vironmental sustainability performance of the Malaysian construction industry. Int. J. Constr. Manag. 2021, 23, 780–789.
[CrossRef]

89. Hair, J.F.; Black, W.C.; Babin, B.J.; Anderson, R.E.; Tatham, R.L. Pearson new international edition. In Multivariate Data Analysis,
7th ed.; Pearson Education Limited Harlow: Essex, UK, 2014.

90. Fornell, C.; Larcker, D.F. Structural equation models with unobservable variables and measurement error. J. Mark. Res. 1981, 18,
39–50. [CrossRef]

91. Gunzler, D.; Chen, T.; Wu, P.; Zhang, H. Introduction to mediation analysis with structural equation modeling. Shanghai Arch.
Psychiatry 2013, 25, 390–394.

92. Alkhaldi, R.Z.; Abdallah, A.B. The influence of soft and hard TQM on quality performance and patient satisfaction in health care:
Investigating direct and indirect effects. J. Health Organ. Manag. 2022, 36, 368–387. [CrossRef] [PubMed]

93. Hayes, A.F. Introduction to Mediation, Moderation, and Conditional Process Analysis: A Regression-Based Approach; Guilford Publica-
tions: New York, NY, USA, 2017.

94. Shrout, P.E.; Bolger, N. Mediation in experimental and nonexperimental studies: New procedures and recommendations. Psychol.
Methods 2002, 7, 422–445. [CrossRef] [PubMed]

95. Baron, R.M.; Kenny, D.A. The moderator–mediator variable distinction in social psychological research: Conceptual, strategic,
and statistical considerations. J. Personal. Soc. Psychol. 1986, 51, 1173–1182. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.jsis.2017.10.002
https://doi.org/10.1108/JKM-01-2020-0026
https://doi.org/10.1016/j.technovation.2020.102121
https://doi.org/10.1016/j.jclepro.2018.10.229
https://doi.org/10.1080/15623599.2021.1929797
https://doi.org/10.1177/002224378101800104
https://doi.org/10.1108/JHOM-10-2020-0416
https://www.ncbi.nlm.nih.gov/pubmed/34708997
https://doi.org/10.1037/1082-989X.7.4.422
https://www.ncbi.nlm.nih.gov/pubmed/12530702
https://doi.org/10.1037/0022-3514.51.6.1173
https://www.ncbi.nlm.nih.gov/pubmed/3806354

	Introduction 
	Literature Review 
	Strategic Agility 
	Digital Transformation 
	Environmental Sustainability 

	Theoretical Framework and Hypotheses Development 
	Dynamic Capability Perspective 
	Strategic Agility and Environmental Sustainability 
	Strategic Agility and Digital Transformation 
	Digital Transformation and Environmental Sustainability 
	Mediation Effect of Digital Transformation on Strategic Agility and Environmental Sustainability Relationship 

	Method 
	Sample 
	Measures 

	Analysis of Data and Results 
	Measurement Model Assessment 
	Results 

	Discussion 
	Conclusions, Managerial Implications, and Limitations 
	Conclusions 
	Managerial Implications 
	Limitations and Suggestions for Future Research 

	References

