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This study examines the impact of agile practices on supply chain performance measurements in manufacturing
firms. Following COVID-19, there have been operational and logistics disruptions in manufacturing firms and
supply chains worldwide. We study the link between supply chain performance and agile manufacturing prac-
tices by designing experimental research and collecting data from 340 responses from manufacturing firms. The
experimental design proposed in this study uses a confirmatory factor and reliability analysis and smart-partial
least square structural equation modeling. This research demonstrates the positive effect of agile supply chain
strategies on manufacturing companies’ performance. The values obtained from the experiment support the
dependability and effectiveness of the study. The research is supported by factors like customer involvement,
facility management, supply chain responsiveness, strategic management, and supplier relationships but is
undermined by technology utilization and supply chain contracts. The study will aid companies in combining
agile with more conventional approaches to better adapt to market volatility and fierce global competition.
Developing core competencies and acquiring a competitive advantage contribute to sustained advantage in the
manufacturing industry. This study further outlines the need to understand how supply chains perform when
agile practices are adopted.

1. Introduction and scholars since it is crucial to meeting customer demands and

establishing a market edge [15,61]. It has been said that "agility has

Markets have been increasingly volatile in recent years because of
rising international competition and shifting consumer preferences.
Businesses have had to deal with several supply chain problems that
include fluctuating demand, improved on-time deliveries and services,
and decreased lead times. In such scenarios, it would be good if orga-
nizations adapt swiftly to market volatility to thrive in the marketplace
[8].

Supply chain management is highly esteemed by academic managers

emerged as the prevailing competitive vehicle for organizations func-
tioning in uncertain and continuously changing business settings," and
that "agility has been lauded as the business paradigm of the twenty-first
century" [76]. While several definitions share commonalities, there is no
agreed-upon one for agility [46,6]. Agility, as defined by [16], is the
ability of an organization to respond rapidly and effectively to changes
in demand volume and variety.

Agility entails leveraging market information and a virtual firm to
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capitalize on economic possibilities in a dynamic economy [79]. One of
the most pressing issues in strategic management (SM) today is how to
deal with the unknown [128]. As a result of the shock waves caused by
COVID-19, several industrial supply networks lost control of their fluc-
tuating production [10,2,68]. Agility in supply chains is crucial for firms
because it allows them to explore and capitalize on possibilities in
rapidly changing markets. Factors like political unpredictability, global
rivalry, and the complex nature of the modern business environment
made organizations adapt quickly and in unanticipated ways [86,89].
However, in today’s dynamic economic world, the method by which
firms may attain agility in their supply chain is an essential problem. As
a result, supply chain managers must apply various technologies and
techniques in their supply chain to gain substantial agility.

Supply chain agility is the strategic capability that enables firms to
rapidly detect and respond to internal and external uncertainty by
integrating supply chain linkages effectively [28,89]. Hence, agility is
seen as holistic rather than procedural, and as having strategic rather
than tactical importance. This concept has been extended beyond its
original scope, including the firm’s supply chain operations as well.

Ultimately, the effectiveness with which a company adapts to vola-
tile market conditions will depend on the capabilities of its trading
partners. High levels of customer service would be difficult to maintain
even under steady conditions for a company whose primary suppliers
have a history of subpar quality and late deliveries. When faced with
rapid change, this company will be compelled to give up the game
altogether. In such a setting, the reliability of supplies becomes a critical
issue, and one possibl2023e solution is to improve communication with
suppliers.

The manufacturer’s ability to perform at the end of the supply chain
will be hindered if the distribution channels are unable to respond due to
physical or information flow issues. From this perspective, it is essential
for supply chain management to establish strategies for competing based
on agility [73]. Agile supply chain management (ASCM) is a set of
practices that may help businesses effectively manage fluctuating de-
mand [31]. There is an extent of literature available on agility in various
fields wherever it is found to be applicable enough, but the current study
outlines the need to understand how supply chains work and perform
when agile practices are adopted that contribute most to the organiza-
tion’s success.

As supply chain management (SCM) is considered a strategic
mechanism to boost a firm’s competitive advantage, adopting agile
supply chain management (ASCM) is becoming more important for or-
ganizations to survive [125]. Yet, in an agile supply chain, it may be
especially challenging for firms to anticipate opportunities that develop
because of changes in the market [109,127].

ASCM may take corrective measures for the company under certain
conditions. Nevertheless, in highly fluid sectors like fashion, traditional
supply chains based on organizational structure and demand estimates
often fall short of customer expectations. Businesses require adaptability
if they are to meet the ever-changing demands of their clients [17].
Previous research has focused mostly on answering the question, "How
can we evaluate the agility of a company systematically?" by exploring
various methods of doing so, validating the assessment findings, and
comparing various evaluation methods of agility [89].

The current literature [22,24,37] emphasizes the importance of in-
formation technology as an enabler in agile manufacturing. Agile
manufacturing, according to recent research [96,24], is intimately
linked to information-sharing technologies that help businesses boost
their responsiveness and the accuracy of their sensors [26]. Jamil et al.,
[50] integrates theoretical frameworks from the manufacturing and
supply chains, and created a theoretical model highlighting the factors
that influence Industry 5.0, Sustainable Supply Chain Practices. Com-
parable studies use multicriteria decision making to explicate the
contextual links of circular SCM indicators by the application of Inter-
pretative Structural Modeling (ISM), which is specifically designed for
SMEs [97]. Oza§k1n and Gorener, [85] performed interviews in person
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with 11 decision-makers in manufacturing firm who know about green
supply chain activities to prioritize impediments and solution recom-
mendations connected to green supply chain practices. Nonetheless,
there is a clear knowledge void about the relationship between agility
practices and SCP. This study aims to fill this gap by methodically
compiling and classifying all important parameters related to ASCM and
SCP. Thus, the success of agile manufacturing relies heavily on tech-
nological advancements and the free flow of data.

We propose a model that includes seven well-established indepen-
dent variables, and then analyze their combined effect on the supply
chain performance of manufacturing sector. The strategic imperatives of
customer-centricity, efficiency, effectiveness, integration and coordi-
nation of business processes with supply chain partners, responsiveness,
and environmental sustainability are all reflected in the aforementioned
improvement variables developed by supply chain management [51]. In
order to achieve better supply chain performance that can create a
beneficial firm strategy and give a competitive edge in the
manufacturing sector.

Based on the above discussion, the following research questions have
been described:

RQ1: How do these independent variables of ASCM impact supply chain
performance?

RQ2: How do these variables elucidate manufacturing pathways to better
supply chain performance contributing to the theory on the ASCM?

Thus, the following research objectives are to answer the above RQs:
(i) to establish a connection between the factors considered and ASCM in
manufacturing-related businesses. (ii) By offering a deeper compre-
hension of the joint significance of variables in SCP and how they should
be incorporated to achieve better performance, this research adds to the
body of knowledge on ASCM. The authors of this study postulate that
there is a connection between supply chain performance and variables
such as the use of technology, quality of supplier relationships (SR), the
speed with which orders can be filled, facility management (FM), supply
chain contracts (SCC), strategic management, and customer participa-
tion as shown in Appendix A. A research model and hypotheses are then
proposed after a short introduction to the context of the study is pro-
vided. Empirical findings and conclusions are presented after some
statistical and methodological suggestions are made in the next section
of the study. Lastly, the study’s limitations and future research objec-
tives are reviewed, as well as the study’s results and implications.

2. Literature review

Agility in the supply chain has been a key factor in achieving
competitive goals by researchers like [136]. Similarly, [16] looked at
ASCM and explored ASCM in a high-volatility market. The following
sub-sections discussed about agile practices indicators for supply chain,
theoretical framework and hypothesis development, and research gaps.

2.1. Supply chain performance measurements in manufacturing firms

The creation and use of measurements for the thorough assessment
of the individual and group performances of each supply chain members
is known as supply chain performance measurement. It is imperative
that all parties involved in the supply chain use a thorough and fair
approach to identify and assess the variables that are critical to the chain
as a whole [20]. In manufacturing companies, performance evaluation is
a crucial managerial task that is closely linked to other tasks including
organizing, motivating, managing, and planning [40]. To create a per-
formance measurement system that connects strategy, execution, and
value generation, supply chain processes can be grouped into bands
[133]. Performance evaluation contributes in strategy formulation and
clarity, management information providing, communication between
the vertical and horizontal axes, decision making and integration,
motivation, and learning [1]. The process of choosing which supply
chain performance measurement techniques to use is crucial [100,88].
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A variety of measurement tools, including BSC models (Balanced
Scorecard), ASLOG (French Association for Logistics), EVALOG (Evalu-
ation of Logistics), and SCOR (Supply Chain Operations Reference),
have been developed to assess SC performance. Prior research has
demonstrated a noteworthy advancement in the creation of SC perfor-
mance metrics: Beamon [12] identified four categories of SC practices:
flexibility, customer happiness, efficiency, and financial success. The
cost, profitability, efficiency, productivity, and inventory program are
the most obvious measures for an agile approach. It is claimed that or-
ganizations implementing lean strategies should prioritize financial and
efficiency metrics over the others by comparing them to the metrics [12,
130,3] suggested, which include financial performance, efficiency,
customer satisfaction, and flexibility.

2.2. Agile Practices indicators for supply chain

Manufacturing firms employed techniques like lean management
and just-in-time inventory (JIT) to adapt to unpredictable shifts in the
market [72]. However, agile manufacturing practices was shown to be
the most productive [96,28]. According to study by Piardi et al. [93],
agile manufacturing practices develop as a solution in competitive en-
vironments, especially where there are varied consumer expectations.
Leitao et al. [63] have underlined the necessity for a smart, autonomous,
and intelligent system in order to address the problem of changing client
needs while retaining cost-effectiveness. In the manufacturing context, it
is critical to have a high degree of automation, digitalization, and strong
connection [96]. According to Lu et al. [69], computerized automation
and cutting-edge technical tools like sensors and actuators are important
in today’s environment for improving and streamlining supply chain
performance.

To improve the performance of the supply chain, an agile supply
chain strategy has been implemented. Supply chain management is one
of the methods used to put this strategy into practise in businesses. In
other words, the goal of implementing these practices is to take a more
agile approach to the supply chain in order to improve its performance
([68]; Liu et al., 2024). Many studies have proposed the implementation
methodologies for the agile approach to be used in the supply chain, in
addition to emphasizing the importance and need of doing so.

In the paper, Hofman and Cecere, [48] argued that organizations
should consider uncertainty and complexity because of their potential to
impair business operations. That’s why, in agile supply chain systems,
adaptability in supplier relationships and interaction both in terms of
providing services or goods and in responding to customer needs is
crucial.

In our study, we have considered certain agile practices to determine
the overall supply chain performance. These practices are taken from the
extant literature available which is mentioned in Table 1. The following
are the variables considered for the study:

a. Technology utilisation (TU):

The rise of technology across all industries has had a significant
impact on the success of agile supply chain management (ASCM),
with a beneficial effect on performance ([92]; Liu et al., 2024) and
efficiency. Therefore, businesses need to embrace new technology to
deal with challenges like intense rivalry in today’s and tomorrow’s
marketplaces [105,78,95].

Access to pertinent data defined by extensive communication, in-
formation exchange, and extensive use of information systems and
technology is required for an agile supply chain [113,124,28,76].
Companies operating in electronic marketplaces need to put their
attention on developing efficient strategies and building strong
partnerships based on the supply chain [73,84]. Information systems
and information technologies, according to [114,89], are crucial to
achieving industrial agility.

In addition to providing us with the necessary materials for the
investigation, the company should have the right kinds of technology
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Table 1
Agile supply chain practices.

SN  Practice Resource

1 Coordination and integration of the product’s [73,65,134,89,96,112,
design, manufacturing, and development using 5]
information technology (Technology Utilisation).

2 Use of IT for supply-chain integration and [73,65,134,89,96,112,
cooperation (Technology Utilisation) 104]

3 Coordination and integration of purchasing [73,65,134,96,112,
processes via the use of information technology. 108]

4 When information and communication [73,65,134,89];, 2012;
technologies are used together to streamline [96,112,108,103]
service provision.

5 Forming reliable partnerships with vendors and [65,96,66]
clients.

6 Product personalization. [73,134,112]

7 Maintenance and expansion of connections with [65,96,112]
buyers.

8 The prompt collection of demand data. [108,78]

9 The quality of service has increased. [65,134,68]

10 Streamline and enhance existing procedures. [65,96,66,112]

11 Planning in tandem with our vendors and [112,108]
communicating as a team.

12 Supplier flexibility in changing order quantities. [134,108]

13 The flexibility of the supplier to shift the order [134,108]
date.

14 Capabilities and processor providers in terms of [108,68,112]
technology.

15 Trusted, ongoing collaboration with our supply [108,78]
chain partners.

16 Helps boost productivity via the use of technology. [108,78]

17 Accelerate the pace of product deliveries and [108,68,112]
shorten turnaround times.

18 Educating and enabling workers. [108,96,106]

19 Multi-skill human resources [108,78,82]

20 Human resources balance [108,68,112]

21 Team building and leadership in the workplace. [108]

22 Shorten the time it takes to create a new product. [134,108]

23 Haste in shortening both lead and cycle times. [134,65,68]

24 Rapidity in strengthening the dependability of [65,134,108]
shipping.

25 Capability to adjust output levels quickly. [134,68,112,108]

26 Potential to create spare capacity (buffer). [134,68,112,108]

27 Flexibility in terms of shipping times. [134,78]

28 Ease of assembly of products [73,108]

29 Accuracy of data [65,108]

30 In order to foster innovation, it is necessary to put [108,78]
in place the appropriate framework.

31 Increase the frequency of introduction of new [134,78]
products

32 Participate in supplier activities to supply [65,89]
customer specification

33 Maintain surplus inventory to meet demand [68]
quickly

34 Outsourcing [89,108]

35 Engaging suppliers in product development [89,108]

36 The interdepartmental transferability of staff. [89,108]

37 Flat and flexible organizational structure [89,108]

38 Ability to change in production combination [134,112,78]

39 The capacity to speed up production and cut down [134,108,68]
on downtime.

40 Speed in meeting customer needs [134,68,112,108]

41 The capacity to produce in both great and small [108,66]
quantities.

42 Become a learning organization [108,134]

43 Developing honest connections with clients. [68]

44 Get rid of bottlenecks and silos in the system. [112,108]

45 Management of manufacturing processes and [89,66]

material requirements planning.

to be more successful in the marketplace. Manufacturing technology
at its core (regardless of age or specifics) serves the purpose and helps

us compete effectively.
b. Supplier Relationship:

Businesses’ interactions with suppliers affect their capacity to
deploy agile SCM. Supply chain management depends on careful
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supplier selection [118]. Identifying the best suppliers early in the
design process minimizes costs, improves quality, and speeds up time
to market [71]. As suggested by [77], fewer steps like identifying
needs, analyzing viable suppliers, bidding, negotiating, choosing,
obtaining buy approval, releasing and receiving requirements, and
evaluating supplier performance are important (Liu et al., 2024). The
goal is to ensure that all operations function efficiently and that all
items, services, and information are easily accessible.

Purchasing begins with identifying a need where raw materials,
subassemblies, shipping, and maintenance may be needed. This is
typically followed by the procurement department where the buyer
must explain how the unique product or service fits the business’s
current offerings and whether demand can be met. Market research
or current vendors might help identify prospective suppliers where
existing suppliers list down the possible (Request for Information)
RFIs along with the (Request for Proposal) RFPs. A method is a full
approach to identifying suppliers; however, it’s not used in every
company or purchasing situation [98].

Choosing a Supplier is crucial to minimizing business risk [131,
134]. A purchase order is further made by the procurement team
which might comprise one item or many reorders. Long-lead orders
need follow-up via phone or email at frequent intervals throughout
delivery to ensure the provider can deliver as promised and the goods
are received and examined. These purchases are then managed by
gathering and filing papers and keeping or deleting files. McQuarrie
[74].

c. Supply Chain Responsiveness (SCR):

The responsiveness of a company may be improved by imple-
menting supply chain practices that support and implement the
supply chain strategy of that business [111,4]. Flexibility, learning
orientation, visibility, rapidity, and responsiveness in the supply
chain all contribute to agility in the service industry [108,11]. We
analyze the significance of adaptability in the industrial sector in
light of these observed trends.

Adaptability is defined as the capacity to detect, react to, and
recover from change quickly [10,113,124,137,28,54]. The ability to
quickly recognize changes, opportunities, and hazards is the defini-
tion of alertness [64], a term that is sometimes used synonymously
with responsiveness. speed, which may be seen as the ability to
quickly put one’s decisions into action [137,72]. These characteris-
tics of an adaptive supply chain are what allow for its reconfigur-
ability in terms of scope, time, and cost [28] or, from a more distant
vantage point, its ability to identify fundamental changes in the
supply chain and market environment [25].

d. Facility management:

The facility’s layout and location are both part of the facility
management. The facility’s layout is dynamic and asks for respond-
ing quickly to shifts in demand. Planning for each period’s layout is
developed by comparing the associated expenses with material
handling, which might include adjustments to the layout from period
to period [56].

Due to the growth of the internet, multimedia, and computer-aided
design and manufacturing (CAD/CAM), non-value-adding tasks in
the production process have been rendered obsolete [68]. In agile
settings, this also aids in reducing the likelihood of human error
during data replacement, process monitoring, and product develop-
ment [99,37].

e. Supply Chain Contracts:

A supply chain relies heavily on facilities, inventory, trans-
portation, sourcing, pricing, and information [101]. Previous studies
[13,53] have established supply chain contracts as a core pillar of
SCM.

A company’s manufacturers are the end clients in this situation,
and supply chain contracts regulate the interaction between sup-
pliers and their customers. This means that a supply chain contract
will address issues like minimum order quantities, quality standards,

Supply Chain Analytics 9 (2025) 100093

and lead times. Requirements are a standard part of every supply
chain contract. Sellers’ and buyers’ operations, strategies, and per-
formance are all significantly impacted by these demands (Liu et al.,
2024; [73]). Therefore, supply chain choices must take contracts
throughout the supply chain into account.

Various supply chain contract methodologies have been examined
before and methods like buy-back and return policies, as well as
incentive schemes [62], fall within this category [27]. Many of these
methods focus on the coordination of complex supply networks [35].

f. Strategic Management:

Strategic management is the process by which a company ensures
its competitiveness by integrating its ability to compete in all its
operations. This is where the strategic character of an entrepre-
neurial mindset comes into play [65]. For this reason, there has been
a surge in research into the confluence of supply chain management
and entrepreneurship. First proposed by Miller, [75] and refined by
Covin and Slevin [18], the Entrepreneurial Orientation (EO) concept
characterizes an organization’s strategic health along with charac-
teristics like proactivity, creativity, and willingness to take risks
[134].

To better manage time, money, and quality, businesses must use
strategic management practices, which investigate a wide range of
process variables (items) that contribute to the formulation of
management’s overall strategic orientation. Certain aspects of na-
ture, inventory, time, and design management are examined. To
guarantee the dedication of upper management and regular
management-employee meetings, nature management investigates
the participatory management style. Using streamlined procedures,
Inventory Management implements a pull production system [68].
Time management is the practice of organizing one’s time and re-
sources efficiently. Utilizing a modular product design approach al-
lows for an optimal SCM paradigm in product development and
service delivery.

g. Customer Involvement (CI):

Businesses use customer participation to tap into consumers’
knowledge, insight, and feedback throughout crucial phases of product
creation, such as the design, development, and customization phases,
and to get a deeper understanding of what those customers need from
the company. Following previous works [29,67,81]. As per [34]
including consumers in the standardization of processes improved
customer service, while including customers in product design improved
product performance overall ([126]; Liu et al., 2024).

Additionally, an organization’s capacity to distinguish its goods is
influenced by its customer interactions [102,122], which in turn in-
creases customer satisfaction [19]. Therefore, businesses need to learn
who, how much, and why to involve from their client base [91]; [67]).
Aligning the aforementioned factors with the experiences, understand-
ing, and expertise of the customers is crucial to achieving agility, which
is directly correlated with service quality, customer sensitivity, customer
satisfaction, or the extent to which customer-related objectives have
been met and could be achieved [7].

There is a recommended set of actions that may be taken to realize
the benefits of an agile supply chain. The following table displays the
findings from a previous study on the implementation of agile supply
chain techniques. Research is primarily interested in answering the
question, "What role does an agile supply chain play in the
manufacturing industry?" because of the importance and need for agility
in this sector. To develop this framework, we looked at the mechanics of
an agile methodology, what kinds of practices it involves, and the con-
nections between them. Seven independent factors are significant in
explaining the relationship between agility, supply chain management
methods, and desired organizational performance results. Recent liter-
ature and the findings of current research where these constructs were
evaluated and verified informed the choice of these variables. This data
was then sorted into independent and dependent variables as shown in
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Appendix A.

2.3. Theoretical framework and Hypothesis development

The hypothesis of this study rests on the concept of an SC strategy
that evolves in line with the business plan of the focal company [52],
giving precedence to a selected group of performance indicators. The
seven elements of supply chain performance—supplier relationship,
customer participation, strategic management, supply chain contracts,
technology use, supply chain responsiveness, and facility manage-
ment—are originally proposed as the basis for such interactions.

This study employs a unified theoretical strategy to explore the RBV
hypothesis. Important theoretical frameworks in the manufacturing and
processing sector nowadays include the resource-based approach as well
as transaction cost economics [45].

These ideas are grounded in a wealth of research and literature
pertaining to globalization. RBV theory illustrates how businesses are
becoming more reliant on information technology in order to improve
supply chain operations [135,78]. ISCA, which stands for IT-enabled
integrated SCA, can assist a company in making the most of its IT re-
sources [115,65]. Because manufacturers and suppliers have fewer op-
portunities to take advantage of one another, transaction costs are
reduced when the supply chain is nimble. Based on RBV theory, this
study adopts a unified theoretical strategy to develop a conceptual
model of SCA, intending to identify its most crucial components [87].

According to RBV, in order for companies to sustain a competitive
advantage over the long term, they need to consistently adapt to
changing conditions and rebuild their capabilities [94]. SCA has been
shown to improve the adaptability of a company to new operating
methods, which is an important competitive advantage [87].

According to [23], SC agility is defined as the capacity of an SC
(within the focal organization and its component members) to align the
system and related operations efficiently and quickly to the
ever-changing needs of the customer [59,89]. In other words, agility is
characterized by a degree of flexibility and responsiveness, and it in-
volves a broad variety of elements, including organizational structures,
processes, and management attitudes [9].

The major instruments for effectively predicting and reacting to
shifts in the market are the system for exchanging information and in-
tegrated processes [38,57]. The utilization of buffer stocks and other
methods to deal with demand fluctuations are hallmarks of agile supply
chain management [60].

Since they often deal with novel items, there is a sense of urgency in
launching ahead of the competition, keeping lead times short, and
maintaining flexibility in production and logistics in accordance with
changing marketing plans. This is why most production systems are
designed to accommodate the pull-demand approach by providing
appropriate reaction capabilities [68].

Based on what has been said so far, it seems clear that manufacturers
benefit most from an agile supply chain. This reflects features like
increased innovation, product variety, risk, flexibility, and delivery
performance, but at the expense of lower costs, more accuracies, greater
efficiencies, and greater uniformity.

2.3.1. Technology Utilisation

Researchers have paid a great deal of attention, as of late, to the
question of what function information technology plays in supply
chains. The information system has evolved into a potent instrument
that businesses can utilize to obtain a competitive advantage [78]. As a
result of this, the vast majority of businesses are putting money into
relevant software in order to implement information systems because
the return on investment has been so successful. If businesses have the
intention of cultivating and improving their communication as well as
their relationships with their partners, they need to make use of tech-
nical tools or software that will help them to do so [110].
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H1. : There is a positive relationship between technology Utilisation
and Agile supply chain performance.

2.3.2. Supplier Relationship

To have an agile supply chain, there is also a lot of evidence that
close relationships with suppliers are important. Christopher [16] says
that a key part of agility is groups of partners who work together through
networks and firms that use best practices in supply chain management
and value cooperation highly. They even claim that this sometimes ne-
cessitates collaborating with rivals on non-strategic matters [89].

H2. :Thereis a positive relationship between the Supplier relationship
and Agile supply chain performance.

2.3.3. Supply Chain Responsiveness

When a firm has a flexible supply chain, it is better able to deal with
competitive scenarios and unforeseen events like natural catastrophes,
sudden changes in demand, rapidly developing technology and the need
for cooperative vendors. IT solutions may strengthen a company’s
foundation by providing access to relevant data in real-time.

A company’s competitive edge is bolstered when supply chain
partners, Technology, and inter-organizational divisions are all inte-
grated [78]. The business has had to increase its speed of reaction to
change and responsiveness to customers as a result of the unpredictable
and constantly shifting external environment. A quick response time is
essential in today’s global economy.

H3. : There is a significant effect of responsiveness on Agile Supply
chain performance.

2.3.4. Facility management

Facility managers can select designs that do not significantly dete-
riorate with production changes if they take into account potential
future adjustments during the design phase [68]. In light of this
unpredictability, the organization’s facility management system needs
to be as robust and as flexible as possible in order to ensure that
everything runs smoothly.

H4. : There is a significant effect of facility management on Agile
Supply chain performance.

2.3.5. Supply chain contracts

Supply chain contracts help manage the interaction between various
suppliers and the businesses they supply. So, a supply chain contract will
deal with matters like price policies, allocation guidelines, minimum
order quantities, quality, and delivery times. There are requirements
included in every supply chain contract. Customers’ and vendors’ pro-
ductivity and the methods they use in their businesses are profoundly
affected by these regulations [121]. That’s why it’s so important to
include supply chain contracts in all supply chain choices.

H5. : There is a significant effect of supply chain contracts on Agile
Supply chain performance.

2.3.6. Strategic management

According to [119], companies with high innovations will advance
and develop more rapidly than those with low Entrepreneurial Orien-
tation. As an interesting side note, [32] argued that EO would lead to
methods that encourage novelty, creativity, and invention, as well as
display greater levels of imitation and risk-taking in their choices.

Improving innovation performance and maintaining stable links in
the supply chain by bolstering relational and institutional un-
derstandings of relational governance and dynamic capabilities [14].
The existence or lack of entrepreneurship is closely tied to the level of
innovation in each industry. Behaviors that are considered innovative
result from a propensity to try something new, to be open to and even
encourage the development of unique ideas that may lead to novel
services, goods, or technical processes, and to break with conventional



A. NSB et al.

norms [36,70]).

In addition, salespeople’s willingness to take the lead in testing out
novel approaches to marketing and customer service is a hallmark of EO
[120].

H6. :There is asignificant effect of strategic management programs on
Agile Supply chain performance.

2.3.7. Customer involvement

Integrating consumers into manufacturing processes is essential for
realizing the full potential of agile methods [96,38], and doing so is also
linked to a significant improvement in the handling of demand unpre-
dictability. Therefore, only customers who are actively involved and
who possess valuable knowledge should be invited to join agile
manufacturing.

H7. : There is a positive relationship between customer involvement
on Agile Supply chain performance.

The suggested research framework used in this study is depicted in
Fig. 1.

2.4. Research gaps

Several studies have been conducted on the topic of agility in supply
chain management, as discussed in the previous section. Even if the final
product to work at its best, the strategic, tactical, and operational layers
of supply chain must be all in sync. Hence, it’s important to think about
things that matter for our study, which is centered on manufacturing
companies. In this respect, several supply chain activities are to be in-
tegrated, which is why we have considered the whole supply chain to
determine the performance further. From the point of considering the
suppliers and their relationship with the business, contracts employed
with them, facility management as the whole scope of the facility comes
into one image, entrepreneurial orientation, which falls under the
strategy level and is evaluated when deciding whether to lean in that
specific way or not [123,80]. Accordingly, business choices at the level
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of strategy, including those concerning the nature, time, inventory, and
design of an enterprise, are integrated with an entrepreneurial mindset
[49]. By looking at these elements, we would get insights into the
interplay between the supply chain’s strategic, operational, and
business-level roles as they are crucial to attaining agility in post COVID
era where agile has been one of the prominent methods to manage dy-
namic market demands and uncertainties.

As a result of this study, we now know what to look for when
assessing a manufacturer’s agility [99]. By focusing on manufacturing
businesses, this study seeks to fill a knowledge vacuum by investigating
the correlation between supply chain performance (SCP) according to
COVID-19 and Agile manufacturing techniques [55]. Findings from the
research will help businesses utilize Agile with more traditional methods
in order to effectively respond to shifting market conditions and intense
global competition [116,39]. Companies in manufacturing sector pro-
vide the data needed for the research.

3. Methodology
3.1. Study design

The goal of this study was to determine how agility in firms in-
fluences supply chain performance. The study can be utilized to deter-
mine how these companies’ cutting-edge agile techniques or tactics
were used post-COVID-19. The structure of methodology for the study is
depicted in Fig. 2.

3.2. Pilot study

We carried out the project’s pilot test. The idea was examined and
improved before the questionnaire was made available to the intended
audience. To validate its content, the questionnaire has undergone two
rounds of pre-testing. The questionnaire was initially distributed to six
distributors and a supervisor from the firm’s supply chain distribution
network to fine-tune the survey instrument and ensure high content
validity. Pre-testing this questionnaire during the second round involves
40 employees who agreed to take part. To confirm the validity and ac-
curacy of the measurements, a preliminary test of reliability was per-
formed using SPSS. The modified questionnaire was then sent to the
businesses that had been sampled and shown in Appendix B.

3.3. Sample and data collection

Employees in manufacturing between the ages of 20 and 60 make up
the bulk of the study’s population. This research was broken down into
two categories: agile supply chain techniques and supply chain effi-
ciency. Data was obtained both physically and digitally from these re-
spondents. In all, 625 questionnaires were sent out, with 352 usable
replies returned to the authors. A response rate of 54 % and a sample
size of 340 valid replies were sufficient to test the hypotheses provided
in the study [41]. The sample is collected through a survey sent to people
working in core manufacturing companies. The targeted companies
were from around India where manufacturing plants and special eco-
nomic zones are established. The cities from where we got the most
responses were Chennai, Jamshedpur, Visakhapatnam, Gurugram,
Manesar, Bengaluru, Hyderabad, and Ahmedabad.

The summary of the demographic details of respondents is given
below in Table 2.

4. Data analysis and results
4.1. Data analysis
The study’s research methods section opened with a description of

demography and a measurement scale before moving on to data analysis
and conclusions that assessed how well the stated independent and



A. NSB et al.

Supply Chain Analytics 9 (2025) 100093

scenario

Literature survey on, agile supply chain
performance, and the post COVID-19 pandemic

Research gaps

{
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!
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!

Data analysis, discussion and interpretation

!

Implications and conclusions

Fig. 2. The structure of methodology for this study.

dependent variables were assessed. This study aims to evaluate the
impact of several independent variables on agile supply chain perfor-
mance concerning seven parameters to test seven hypotheses. The par-
tial least squares structural equation modeling (PLS-SEM) version 4 was
used to assess the outcomes. The PLS-SEM technique, which has the
obvious advantages of simplicity and adaptability, was employed in the
investigations by [43] and [58].

4.2. Measurement model assessment: confirmatory factor analysis (CFA)

Table 3 summary provides descriptive statistics for the mean and
standard deviation for

important metrics, including technology utilization (TU), supplier
relationship (SR), supply chain responsiveness (SCR), facility manage-
ment (FM), supply chain contracts (SCC), strategic management (SM),
customer involvement (CI) and agile supply chain performance (ASCP).

The SPSS program was used to conduct a confirmatory factor anal-
ysis. Before conducting the final analysis, the model fit must be verified.
A perfect model fit is indicated by the Chi-square value of 1629.531 and
the SRMR value of 0.044 (<0.08). ([58,47]). For each construction

(factor), the reliability (a) test—one of the key measures of the scale’s
dependability—was computed to evaluate internal consistency. Internal
consistency suggests that it is preferable to have a "higher" figure of
(>0.6) [52] and 0.7 is sufficient to satisfy the reliability («) value for all
variables ([83,41]). Every construct had average variance extracted
(AVE) values greater than 0.5, as shown in Table 2 [107].

All the AVE values, according to the study’s analysis, lie between
0.648 and 0.806. Thus, it demonstrates that convergence is true. Ac-
cording to [42], VIF stats are first evaluated to see if collinearity prob-
lems might skew the results of the structural model. All VIF values were
less than 3.5, as shown in Table 3, indicating that collinearity was not a
concern to the structural model results [21]. All constructions’ com-
posite reliability levels exceeded the 0.7 cutoffs [43]. Fig. 3 displays the
statistics for the measurement model.

The measuring model has therefore supported eight latent compo-
nents from the proposed research model (TU, SR, SCR, FM, SCC, SM, CI,
and ASCP). Path coefficient values and outer loadings are also taken into
consideration, and the corresponding ASCP R-Squared values are 0.828
(as mentioned in Fig. 3). Construct validity, according to [44], analyzes
how correctly a measure captures the target variable. The credibility of
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Table 2
Summary of demographic details.
Profile Classification Count
Gender Male 265
Female 75
Total 340
Age 21-30 252
31-40 54
41-50 17
51-60 17
61 and above 0
Total 340
Designation Supervisor 206
Manager 65
Senior Manager 27
Executive 42
Total 340
Highest level of Education Diploma 23
Bachelor’s 264
Master’s 52
Doctoral 1
Total 340
Current job type Technical stream 246
Managerial stream 94
Current organizational 1-5 years 290
tenure 6-10 years 37
11-15 years 6
16 years and above 7
Total 340
Overall work experience 1-5 years 185
6-10 years 98
11-15 years 26
16 years and above 31
Total 340
Department of respondent Human resources and business 43
development
Sales and Marketing 35
Purchasing 39
Operations 125
Logistics 33
Accounting 22
Audit 10
Others 33
Total 340

the study’s findings can be greatly impacted by refusing to assess
construct validity. The construct validity must be assessed using two
indicators: convergent and discriminant validity. To assess the
discriminant validity of the correlations between these eight constructs
(as represented in Table 4). Each of these was consequently authorized,
and the bootstrapping analysis stage started. To ensure that the mea-
surements of the constructs created for the current inquiry are not very
closely related, discriminant validity was used. Therefore, the conver-
gent validity coefficients should be significantly larger than the
discriminant validity coefficients. Finally, discriminant validity assesses
the significance of the relationships between the research’s constructs. It
uses the square root of AVE of a particular construct to compare its
relationship to other constructions. Using two different techniques, we
evaluated the constructs’ discriminant validity. Afterward,
component-squared correlations and AVE values were evaluated for
each construct for each factor [30]. The AVE values for each factor,
which are shown in Table 3 and are higher than their squared correla-
tions with other factors, corroborate the discriminant validity.

4.3. Structural model assessment: hypothesis testing

The study then moved forward to evaluate the research hypotheses
in the structural model evaluations by implementing the bootstrapping
process after finishing the evaluation of the measurement model and
checking that the results met all the criteria. The operation was done
with the suggested settings in place. Whereby, 10,000 subsamples, a
0.05 significance threshold, and the bias-corrected and accelerated
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confidence interval approach [42] were used. Assessment of collin-
earity, significance testing, model’s explanatory capacity (R?), and
model’s predictive power are all included in the full presentation of
structural simulated results (Q2 predict). Due to this, all these positive
Q? predictive power values were compiled and shown in Table 5.

Two out of the seven hypotheses were not supported. With t-values
smaller than 1.65 in a one-tailed test, supply chain contracts (SCC), and
technology utilization (TU) showed no statistically significant impact on
agile supply chain performance (ASCP). Meanwhile, facility manage-
ment (FM), supplier relationship (SR), supply chain responsiveness
(SCR), strategic management (SM), and customer involvement (CI)
showed a significant effect on agile supply chain performance (ASCP).
The structural model assessment was completed with the publication of
the PLS forecast findings. Out-of-sample predictions, also known as
model predictive power, may be generated using PLS predict [33,43].
Table 6 shows that the structural model results supported the study’s
hypothesis and that the independent variables strongly influenced the
dependent variables. The indicators of the study’s primary endogenous
construct on ASCP also showed the model’s high predictive ability ([43,
117]). Further evidence that the interpretation of the model’s explana-
tory power contrasts between PLS-SEM was valid as provided by Q2
predicts values across both levels, indicator and latent, which were both
above 0.

5. Discussions and findings

The study shows how agile supply chain practices have an impact on
the overall supply chain performance of manufacturing organizations.
The variables considered cover the whole ambit of the supply chain from
the point of suppliers to the customers and these would add to the
overall performance. Through the analysis of the model, it is found to be
fit and reliable with the values exceeding the required level. As shown in
Table 6, five out of seven hypotheses are supporting the study whereas
the other two are not i.e., Customer involvement (CI), Facility man-
agement (FM), Supply chain responsiveness (SCR), Strategic manage-
ment (SM), Supplier relationship (SR) are supporting the study whereas,
Technology utilization (TU) and Supply chain contracts (SCC) are not
supporting. Maintaining good relations with suppliers would help the
company in reducing the cost, and lead time and getting good quality
materials. Suppliers are the starting point in the supply chain and a good
start would positively impact the overall performance (Liu et al., 2024).
The capabilities of suppliers are used to aid in the production processes,
viewed as stepping stones to attaining Agile Manufacturing [96,68].
Once the materials arrive at the location, the facility needs to be
managed well so that there won’t be any disruption in the process, and
this would in turn help the organization meet the requirements of the
customer. Strategically decision-making in terms of innovation, adop-
tion, and training would help the company be competitive in the market
as the competency of the organization as a whole would improve over
the period which agrees with comparable findings by [129] and lends
credence to the claims of [132] that agility is a crucial SCM capability.

Once the competency increases, the responsiveness also increases as
any demand can be met strategically. All of these along with customer
involvement in the processes would satisfy the customer and improve
the relationship. Customer involvement was found to affect the Agile
Supply chain insignificantly. The result is inconsistent with some pre-
vious studies. Before a supply chain can react quickly to shifts in con-
sumer demand, its business operations must be connected and
coordinated at every node in the chain. Manufacturers need to imple-
ment an ASC to stay competitive due to the rapid evolution of both
consumer preferences and available technologies [136].

The degree to which a company adopts and makes use of new
technologies and the nature of the task at hand determines the nature of
the impact. Cost-cutting features, like incentives and buy-back proced-
ures, are essential in supply chain contracts. Contracts in the supply
chain need to be considered because of the possible impact they have on
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Table 3
Evaluation of the Measurement Model with Reliability and Validity Test of Factors (N= 340).
Reliability (a) Factor Loading Mean S.D. AVE CR VIF
ASCP 0.914 4.231 0.828 0.661 0.916
ASCP1 0.819 4.271 0.81 2.293
ASCP2 0.865 4.297 0.831 2.978
ASCP3 0.803 4.338 0.775 2.237
ASCP4 0.84 4.285 0.842 2.651
ASCP5 0.816 4.141 0.877 2.271
ASCP6 0.796 4.191 0.82 2.172
ASCP7 0.746 4.1 0.841 1.831
CI 0.747 4.229 0.844 0.798 0.747
CIl1 0.893 4.268 0.824 1.553
CI2 0.894 4.191 0.865 1.553
FM 0.819 4.178 0.843 0.648 0.826
FM1 0.797 4.088 0.873 1.737
FM2 0.824 4.271 0.81 1.718
FM3 0.819 4.282 0.802 1.806
FM4 0.777 4.074 0.89 1.653
SCC 0.76 4.028 0.91 0.806 0.764
SCC1 0.907 4.068 0.932 1.6
SCc2 0.888 3.988 0.888 1.6
SCR 0.872 4.181 0.841 0.662 0.873
SCR1 0.821 4.212 0.838 1.97
SCR2 0.797 4.188 0.857 1.871
SCR3 0.833 4.147 0.82 2.121
SCR4 0.794 4.182 0.838 1.83
SCR5 0.823 4.179 0.854 2.049
SM 0.917 4.195 0.844 0.668 0.918
SM1 0.827 4.212 0.866 2.386
SM2 0.846 4.224 0.859 2.566
SM3 0.815 4.147 0.882 2.252
SM4 0.813 4.188 0.874 2.274
SM5 0.827 4.224 0.792 2.401
SM6 0.795 4.159 0.811 2.125
SM7 0.798 4.215 0.828 2.132
SR 0.879 4.243 0.828 0.674 0.879
SR1 0.831 4.268 0.783 2.166
SR2 0.824 4.253 0.854 2.076
SR3 0.806 4.232 0.838 1.931
SR4 0.827 4.224 0.842 2.107
SR5 0.816 4.241 0.826 2.01
TU 0.795 4.139 0.824 0.709 0.795
TU1 0.848 4.162 0.763 1.709
TU2 0.837 4.088 0.87 1.661
TU3 0.842 4.168 0.839 1.689

flexibility. Not every company is fine with the incentive mechanism, or
the supplier won’t be willing to buy back the left material as this would
affect their cash flow. This again depends on the level of relationship and
executing abilities of the companies which vary from one another.
Companies are increasingly investing in vertical integration as it is
benefitting the larger corporations, and this also affects the supply chain
contracts. Overall, in this study supply chain contracts and technology
utilization failed to influence ASC, as their impact on performance may
be limited if other factors such as contract flexibility, technology inte-
gration and collaboration and coordination issues are not adequately
addressed in the supply chain practices.

5.1. Theoretical implications

The study looks into the variables or factors affecting the supply
chain performance where five out of seven hypotheses are supported
which shows how supplier relationship, strategic management, facility
management, supply chain responsiveness, and customer involvement
are supporting the overall supply chain performance. These show that
the constructs are leading to better supply chain performance. Various
challenges arise in this dynamic world, but managing the supply chain
effectively would take the organization toward growth [90].

5.2. Managerial implications

The results of the research show managers how many factors influ-
ence supply chain efficiency. If managers want to successfully plan the
strategic, tactical, and operational tasks and goals, they will need input
from a wide range of the company. Thorough familiarity with their
suppliers, strategies, facilities, responsiveness, technologies, contracts,
and consumers can help them better fulfill market demand and boost
performance generally, with each of these factors having a unique effect
on the business. In today’s world, business managers often encounter
disruptions happening and there is always a need to assess the market
and align the objectives accordingly. Being equipped with such under-
standing would help them prepare well.

5.3. Societal implications

Focus on customers is increasing and satisfying them is considered
important as in the business world, customers determine the market
demand. Being responsive to the market demand by understanding the
underlying factors would help the organization cater better to its needs.
Society is also affected by the supply chain and its activities. An effective
and efficient supply chain would always have a positive impact on so-
ciety as all the stakeholders are taken good care of. COVID-19 has been
very instrumental in negatively impacting society and the supply chain
so, understanding the importance would help the organization better
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comprehend and integrate.
6. Conclusions
Research done so far has mostly focused on determining how to

measure agility (KPIs). Therefore, it is crucial to differentiate between
the needs of the strategic, tactical, and operational levels of any supply

chain to make more informed judgments. The current study looks at the
effects of agile principles throughout the supply chain and how they are
being adopted by manufacturing organizations in India. The results
imply that strengthening core capabilities and attaining a competitive
advantage is crucial to obtaining a sustained competitive advantage over
time. If companies want to achieve better in these areas, they need to
start using agile methods. Businesses may maximize their resources,
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Table 4
Discriminant validity analysis from CFA.
ASCP CI FM SCC SCR SM SR TU

ASCP 0.813

CI 0.808 0.894

FM 0.818 0.736 0.805

SCC 0.731 0.676 0.736 0.898

SCR 0.855 0.779 0.869 0.757 0.814

SM 0.878 0.819 0.836 0.805 0.883 0.818

SR 0.82 0.74 0.782 0.69 0.819 0.829 0.821

TU 0.774 0.711 0.765 0.634 0.814 0.813 0.817 0.842

7. Limitations and scope for future studies
Table 5

Prediction Relevance of the Model.

Q? (=1-SSE/SS0)

ASCP 0.536
CI 0

FM
SCC
SCR
SM
SR
TU

oo oo oo

save expenses, and increase efficiency by adopting agile techniques,
which allow them to adapt more swiftly to shifting market needs. The
study also underlines the relevance of decision-making in creating
lasting competitive advantage. The study offers stands in the inclusion of
agile practices in manufacturing organizations, and the factors that are
taken into consideration for this study will span the entirety of the
supply chain. This demonstrates that the respondents had the same
opinion of the variables that are impacting the supply chain in both
directions. The ability to make decisions concerning the aforementioned
criteria is the most important factor in achieving a sustained competitive
advantage and becoming the industry leader. Furthermore, they need to
stand apart from the competition by providing something no one else
can: superior value to clients.

According to the findings, businesses that embrace agile techniques
are better able to maintain a competitive edge over the long term
because they are quick to respond to market changes and more creative
in their approach to problem-solving. To conclude, Indian
manufacturing companies may gain a durable competitive advantage by
adopting agile principles.

Appendix A. Variable view

The study covers agile practices in the manufacturing industry in
India which can be further extended to other industries on a much larger
scale. The responses cannot be generalized to other industries and other
relevant variables can be considered for future studies. The level of
technology adoption and supply chain contracts in place can also be
considered in future studies as they can further align with the latest
trends in the industry as per the study’s requirements.
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Table 6
Hypothesis Results.
Hypothesis Relationship Estimates S.E. p t-value p-value Result
H1 CI -> ASCP 0.188 0.051 0.188 3.659 0.000 supported
H2 FM -> ASCP 0.125 0.057 0.121 2.119 0.034 supported
H3 SCC -> ASCP 0.005 0.047 0.005 0.107 0.915 not supported
H4 SCR -> ASCP 0.169 0.077 0.168 2.186 0.029 supported
H5 SM -> ASCP 0.32 0.079 0.323 4.075 0.000 supported
H6 SR -> ASCP 0.178 0.051 0.178 3.514 0.000 supported
H7 TU -> ASCP —0.001 0.056 —0.001 0.015 0.988 not supported
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Technology Utilization

1. Information systems.

2. Appropriate manufacturing
technology.

3. Maximum technology utilization.
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Supply Chain Contracts.

L ~ 1. Provision of incentives to suppliers.
" 2.Buy back mechanism in place in the
organization.

Supplier Relationship

1. Identifying needs.

2. ldentifying suppliers.

3. Selecting and evaluating suppliers.
4. Following up purchase orders.

5. Documenting orders.

Strategic Management

1. Supports innovation.

2. Proactive organization.

3. Risk-taking approach.

4. Frequent employee-management training.

5. Acting according to the demand in the
market.

6. Better adoption of communication and
technology at each stage.

7. Design incorporated in the organization.

Appendix B. Questionnaire

Section 1: Demographic Details

—

-,
Agile Supply Chain Performance
1. Customer needs. Supply Chain Responsiveness
2. Productivity.
3. Delivery performance.
™ 4. Process technology.
5. Product innovation.
6. Volume flexibility.
7. Product flexibility.

1. Flexible organization.
—2. Ability to learn and adapt to changes.
3. Visibility of the processes.
4. Speed to market.
5. Better integration.

-

Facility Management
Customer Involvement
1. Dynamic facility layout.
2. Effective provision of internet.
3. Provision of multimedia for effective
communication.

1. Better customer experience.
2. Ability to understand the processes.

4. Provision of effective design software.

Please take a few moments to answer the following questions that will assist in making inferences regarding the population of this study.

Gender

Male

Female

Age

21-30

31-40

41-50

51-60

61 and more

Your Designation
Supervisor

Manager

Senior Manager

Executive

Highest level of Education
Diploma

Bachelor’s

Master’s degree

Doctoral degree

What is your current job type?
Technical Stream
Managerial Stream
Current Organizational Tenure
1- 5 years

6-10 years

11-15 years

16 years and above
Overall Work Experience
1-5 years

12
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6-10 years
11-15 years

16 years and above

Department of respondent

Human resources and business development management
Sales and marketing

Purchasing
Operations
Logistics
Accounting
Audit
Other
Section 2: Agile management and supply chain performance

Supply Chain Analytics 9 (2025) 100093

A. Please indicate: 1: Strongly Disagree, 2: Disagree, 3: Neutral, 4: Agree, 5: Strongly Agree

S No Code Variables Items 1 2 3 4 5
TU Technology Utilization
1 TU1 Technology Utilisation 1 Information system
2 TU2 Technology Utilisation 2 Manufacturing technology
3 TU3 Technology Utilisation 3 Utilising the technology to its maximum potential
SR Supplier Relationship
4 SR1 Supplier Relationship 1 Identifying the need for materials
5 SR2 Supplier Relationship 2 Identifying the suppliers
6 SR3 Supplier Relationship 3 Selecting good suppliers
7 SR4 Supplier Relationship 4 Follows-up the purchase orders
8 SR5 Supplier Relationship 5 Documents the orders
SCR Supply Chain Responsiveness
9 SCR1 Supply Chain Responsiveness 1 Flexibility
10 SCR2 Supply Chain Responsiveness 2 Learning ability
11 SCR3 Supply Chain Responsiveness 3 Visibility of the processes
12 SCR4 Supply Chain Responsiveness 4 Speed to market
13 SCR5 Supply Chain Responsiveness 5 Integration
FM Facility Management
14 FM1 Facility Management 1 Dynamic facility layout
15 FM2 Facility Management 2 Effective provision of internet
16 FM3 Facility Management 3 Provision of multimedia for easy communication
17 FM4 Facility Management 4 Effective design software like CAD/CAM
SCC Supply Chain Contracts
18 SccC1 Supply Chain Contracts 1 Incentives to the suppliers
19 Scc2 Supply Chain Contracts 2 Buy back mechanism
SM Strategic Management
20 SM1 Strategic Management 1 Innovativeness in the organization
21 SM2 Strategic Management 2 Proactive
22 SM3 Strategic Management 3 Risk-taking approach
23 SM4 Strategic Management 4 Frequent management employee training
24 SM5 Strategic Management 5 Plan and act according to the demand
25 SM6 Strategic Management 6 Better communication and adopts technology
26 SM7 Strategic Management 7 Design incorporated
CI Customer Involvement
27 CcI Customer Involvement 1 Better customer experience
28 CI2 Customer Involvement 2 Ability to understand the processes
ASCP Agile Supply Chain Performance
29 ASCP1 Agile Supply Chain Performance 1 Satisfying the customer needs
30 AsSCP2 Agile Supply Chain Performance 2 Productivity
31 ASCP3 Agile Supply Chain Performance 3 Delivery performance
32 ASCP4 Agile Supply Chain Performance 4 Process technology
33 ASCP5 Agile Supply Chain Performance 5 Product innovations
34 ASCP6 Agile Supply Chain Performance 6 Volume flexibility
35 ASCP7 Agile Supply Chain Performance 7 Product Flexibility
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