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Abstract

Companies within industrial clusters must implement appropriate supply chain strategies to gain a
competitive advantage in a market with unexpected fluctuations and demand uncertainty. This thesis
demonstrated that implementing a leagile strategy signtficanproves supply chain performance.

This study evaluates the effect of the five Supply Chain (SC) drivers consisting of production, location,
inventory, transportation, and information, on implementing the leagile strategy through the Decoupling
Point Position (DPP) approach. Also, the DPP's effect on the supply chain's performance has been
studied by evaluating the Total Supply Chain Value (TSCV), which consists of cost, quality, service,
and leaetime measures. Moreover, moderating effects of im@disiusters (i.e., Basis and Foundation,
Business and Enterprise, and Market factors) between supply chain drivers and DPP were also

examined.

The extant literature has been reviewed to propose a model highlighting the relationship between supply

chaindrivers, DPP, and TSCV, along with moderating variables.

The data used in this research were collected by surveying 212 participants within three industrial
clusters, including furniture, agricultural machinery and equipment, and trout fish in Iran. Partial Least
Squares and bootstrapping methods were used artBa&V3 software to conduct Confirmatory

Factor Analysis and Structural Equation Modelling (SEM). Also, Slope Analysis has been shown to

validate the findings of the Bootstrapping method.

The results demonstrated that the supply chain drivers aimateon sharing, production, inventory,

and location significantly affect the leagile implementation in companies within industrial clusters.
Also, the companies with a higher level of DPP show higher performance in their supply chain. In
addition, Busines and Enterprise, Market, Basis, and Foundation have a significant adverse effect on
the relationship between supply chain drivers. DPP results demonstrated that companies within
industrial clusters must establish, expand, and strengthen their relatiomgttipthe value chain

members to boost their SC drivers' capabilities.
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Chapter 1 Thesis Introduction

1.1 Introduction

Companies are constantly seeking process optimisation withinSheply Chain (SC) to

i mprove their SC to respond to customer so
advantageThe business failures in integrating optimisation strategies in SC would affect the
viability and performance of SCs in the market (Nalkdadnd Lau 2019). The integration of
optimisation strategies for integrating SC functions, processes, and structure between
companiesn SC are vitahs the competition is not among the individual companies but their
supply chain(Christopher et al. 2001Christopher 2016). Because the moment customers
receive an unsatisfactory service level, sluggish delivery leadtime, anguiahty product at

a high price, they would switch and probably do not return in the future (Patel et al. 2020).
Consequently, uratstanding the marketplace's demand and constraints and the companies'
concerns within the SC is critical for developing and implementing SC strategies (Mases

et al. 2000Db).

Many companies pursue lean and agile SC strategies to reduce costs ave icustomer

demand to reach a competitive advantage (Qamar et al. 2018b). The lean concept is about doing
more with I ess and is primarily concerned w
profit. Shah and Ward (2003) defined lean manufacturing & ef strategies such as Just

InTime (JIT) and Total Quality Management (TQM), working together synergistically to create

a highquality streamlined system. Conversely, the agile concept is about flexibility and rapid
response to demand variation in a d@iag market environment, whether in product variety,

volume, or mix (Christopher et al. 2001). Although both concepts are inherently different, they
can be combined to form a total operational
Leagile strategys a hybrid of conventional lean and agile strategies to help companies take
advantage of both strategies in terms of efficiency and flexibility in an SC (Bhamra et al.
2020a). However, implementing the leagile strategy in SC is one of the main chatieBges
integration optimisation. Fadaki et al. (2020) argued a significant deviation exists between the
compani esd6 actual practices and the |l iteratu
to (Bhamra et al. 2020a), this gap has remained ititdrature, and scholars should develop
appropriate methods for implementing leagile strategies within SCs.

The concept of Ai ndustri al clustero or Ai nd

recognised as an essential part of regional development strategies and thinking in the past few
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years (ClavecCortés et al. 2020). Industrial clusters are regidreffdiated companies with
similar functions or associated industries (Porter 2000).

The clusters intensify companies' competitiveness and promote innovation in a distinct region.
The main advantages of industrial clusters are knowledge and technosogygskefficient
transportation systems, access to infrastructures and skilful workers (Lublinski 2003;
Speldekamp et al. 2020). In addition, the success of industrial clusters is attributed to key
characteristics such as geographic proximity and closel selations, which result in reduced
transaction costs and nurtures trust. In addition, the formation of industrial clusters facilitates
the flow of information, knowledge sharing, and access to a pool of skilled workers (De Marchi
and Grandinetti 2014Although lean, agile, and leagile SCs strategies have been studied in
the SC literature, to the best of my knowledge, limited attention has been paid to analysing the
effect of industrial clusters on the relationship between SC drivers and leagile imiatame

and SC performance.

Yusuf et al. (2014) evaluated the impact of the industrial clusters on the agility, competitive
priorities, and performance of companies within oil and gas industrial clusters, and they
coul dnét f relatidnshiprbgtwesntcampetitiyeness and industrial clusters in the oil
and gas sector (Yusuf et al. 2014). This study examines the effect of SC drivers on
implementing leagile strategy for companies within industrial clusters. To this end, three
sectors hat applied a leagile strategy based on the decoupling point position (DPP) method
were selected to examine the leagile approach. So, the results could cover the literature gap by

answering three questions, including

1. What are the effects of SC drivens DPP?

2. What are the moderating effects of the industrial cluster on the
relationship between SC drivers and DPP?

3. How does DPP influence supply chain performance?

This research answered these questions by surveying companies within three industrial
clusters: furniture, agricultural machinery and equipment, and trout fish. To this end, different
measures have been identified to quantitatively evaluate the relationship between SC drivers,
DPP, and SC performance. 212 SC experts from three industriedrslusere involved in the

study. Smart PLS software used partial Least Squares and bootstrapping methods to conduct
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confirmatory factor analysis and Semi Structural Modelling (SEM). Also, a Simple Slope
Analysis has been shown to validate the moderatifegtedf the industrial clusters.

1.2 Motivation for this research study

Most companies attempt to consolidate their position in the market by formulating the best
possible form of response to their customer
are unpredictable. Companies must overcome the abovementioned challengesisus
paradigms and strategies such as agility, leanness, and leagility. A lean approach eliminates
nonvalueadded activities throughout the organisation and its supply chain. In contrast, the
agile strategy emphasises satisfying the market chanigklygby altering the organisational
behaviour.

The leagile concept in manufacturing and the supply chain creates several advantages and
benefits, including enhancing consumer relationships, creating competitive advantages,
enhancing the quality of seods, increasing the selling rate, controlling the expenses,
improving the use of resources, eliminating vatue adding activities across the firms
(Matawale et al. 2016).

Over the last two decades, many professionals and researchers have been exmibring
contributing to the empirical analysis and theoretical development of the leagile conceptual
framework (Masordones and Towill 1999; Hallgren and Olhager 2006; Huang and Li 2010;
Rahimnia and Moghadasian 2010; Soni and Kodali 2012; Matawale et 3].20an et al.

2015; Matawale et al. 2016; Fadaki et al. 2020; Vaishnavi and Suresh 2020). Heaney (2011)
indicated that SC complexities due to the global business environment caused several issues
for many businesses, including increasing lead timesntowe growth, and more extended
logistic time control; as a result, the cost of supply chain management has increased
significantly. On the other hand, customers and clients constantly look for better product
quality, faster lead time, and lower pricesefdfore, most companies are looking for a flexible
strategy such as a leagile strategy to reduce the cost of final products and respond more rapidly
to the demands and supply.

Vaishnavi and Suresh (2020) stated that the leagile strategy could be dppligfrent
industries, includinginformation technology (IT), software development, textile,
manufacturing, home appliance, healthcare, and automobile. Hence, this study selected three

different heterogeneous supply chain clusters (furniture, agniabihachinery & equipment,
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and trout fish) involving companies from multiple sectors to analyse how SC drivers in leagile
strategy impact DP position and total supply chain value.

The selected companies for this study are SC and industrial cluster ragamuktheir clusters

include sectors such as food products, wood and fibreboard, metal, textile, chemical,
machinery and equipment, and retail. This study has analysed the application of leagile
strategy to determine how the companies and their suppiy chust react to customer
demands and how they could minimise waste, cost, and invaluable activities.

Several practical ways exist to implement the leagile strategpupply Chain Christopher

and Towill (2000) reviewed various pragmatic strateggesung t he separati on
6Surged6 demands strategy, the Pareto curve a
as DPP).

The DPP is a segregation point that creates a balance point between complexity, cost, and
competitive advantages. Hallgreand Olhager (2006) introduced several factors that can
impact DP's position in a supply chain network, including production lead time, business
location, market, demand variance, delivery lead time, etc. In the current volatile business
environment, manyesearchers have suggested that the DPP approach is a suitable method for
satisfying customer needs (Fadaki et al. 2019a; Fadaki et al. 2020; Agrawal and Vinodh 2021;
Ahmed and Huma 2021; Babaeinesami et al. 2021; Rabbani et al. 2021; Srinivasdiféal. 2

This study investigates the effect of other independent variables such as market, basis &
foundation, and business & enterprise on the position of DP and the impact of these factors on
TSCV. Hence, these variables and factors were defined as nwddretween the SC drivers

and DPP to analyse whether they positively or negatively impact the leagile strategy of the

selected companies.

1.3 Main Research Gap and Contribution to the knowledge

Leagile Supply Chain Strategy (LSCS) is a derivative of laah agile strategies, which

contends that finding a decoupling point at the desired end of an SC increases the
responsiveness of companies positioned on the downstream side of the markets and
concurrently decreases the cost of the companies set in theampside of the SC (Naylor et

al. 1999a). Masodones et al. (2000a) introduced the decoupling point and Information and
Communications Technology (ICT) as the main factors in implementing LSCS effectively;
they believe that t hecus®er €ervinedenets gral reduceche leddd i m

times and costs by finding a suitable decoupling point and integrating a holistic ICT system.
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Agarwal et al. (2006) used the mdtiteria decisiormaking (MCDM) technique to evaluate

the effectiveness of the LSCS factors on the performance of the SC in termstohksambst,

quality, and service level. They highlighted four main elements: ReXibility, process
integration, and market sensitiveness. Their findings demonstrated that LSCS could improve
SC's competitive advantages in markets with unstable demand (Agarwal et al. 2006). However,
their study did not assess the relationship betwtbenidentified factors and the product
category. For instance, the effect of the market sensitiveness factor could increase due to the
nature of the fasmoving consumer products. In contrast, in the other product category

(functional products), the impeof the sensitivity could be different.

In another study, Fadaki et al. (2019a) stated that quantitative testing has revealed that the SCs
of many Australian companies do not match what was conceptually expected. Therefore, they
studied 299 Australian ogpanies in different industrial sectors, such as food, wood, metal,
retail, and textile. Production and inventot
impact of the leagile strategy on SC performance. Meanwhile, they analysed the effect of the
uncertainty, which encapsulated Demand Uncertainty (DU), Supply Uncertainty (SU) and
Internal Uncertainty (1U) on the positioning of DP within SCs; the results indicated that higher
performance is attainable by minimising the level of deviation from a bsdagwgpply chain

by integrating both aspects of leanness and agility (See appendix 4: A conceptual framework
of leagility index (LI)). However, the effect of other drivers of SC on DP was introduced in
future research directions (Fadaki et al. 2019a).

Naim and Gosling (2011) reviewed the relevant research after Naylor et al. (1999a) study.
They studied leagile ideas and assessed LSCS by considering the concepts of leanness and
agility. They concluded that there is a lack of adequate research to coverntliefiepects of

LSCV and the appropriate implementation methods. Many empirical studies were conducted
on the products such as apparel, lighting, andrfasting consumer products, however, the
researchers need to evaluate LSCS by researching sectoas sashion, sportswear, premium
brands, food, power cable manufacture, furniture, leather goods, and carpet (Naim and Gosling
2011). They presented the research gaps in three dimensions, including 1) fundamental
extension by noting LSCS factors; 2) resbameethod by considering empirical approaches;

and 3) applications of the LSCS (e.qg., healthcare, military, and construction).

This study focused on covering the gaps in the literature by evaluating the impact of the LSCS
factors on drivers and further dime SC performance (to improve the competitive advantages

of the SCs) by developing an empirical framework and collecting data from the experts in SC
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and exploring the effectiveness of the LSCS application in the furniture, agricultural machinery

and equpment, and trout fish SC clusters. According to my research, no research has focused

on the abovementioned problems. Most scholars directly analysed the impact of the LSCS on
SC performance (or competitive advantages) without considering different drvéies SC

(Rezaei et al. 2018 herefore this study evaluates threlationship between leagile strategy
factors and SC drivers and then between an S
Rahiminezhad Galankashi and Helmi (2016b) demonstratedettessity of analysing the

LSCS factors regarding SCb6s drivers such as
they considered cost, quality, service level, and -teed as metrics to evaluate the
performance of the SCs. Applying the proposed caostin real SCs and evaluating the
proposed framework and construct were presented as the main streams for future research
(Rahiminezhad Galankashi and Helmi 2016b).

Consequently, this study aims to develop the relevant literature in the following gaps:

1. Lack of research evalwuating the relati on:
and between SCsdé drivers and SCso6 perforn

2. Less attention has been given to the LSCS effective implementation in the furniture,
agricdtural machinery and equipment, and trout fish SCs in Iran.

3. Lack of construct for implementing LSCS efficiently and improving the competitive
advantages of SCs in an industrial cluster.

4. Lack of research conducted in Iran to evaluate the best practioeglémnent LSCS.

1.4 Scope of the research

The scope of the current study is limited to companies that are a member of three industrial
clusters in the north of Iran, including furniture, agricultural machinery and equipment, and
trout fish. Companies with different industrial backgrounds are mesnbkethese three
industrial clusters: food products, wood and fibreboard, metal, textile, chemical, machinery
and equipment, and retail.

1.5 Research questions

To maximise the efficiency of SCs, scholars have considered different factors at different
decison levels, including strategic, tactical, and operational levels. In the SC literature, Cost,
quality, lead time and service are four metrics to evaluate the total performance of the SC
(MasontJones et al. 200daAccording to the nature of the companies., types of products or
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services, business model, industrial sector, and technological level), the involved companies
have developed different levels of leanness and agility along with their SC to enhance the
profit of their SC. So, developing and irepienting a leagile strategy is not a trivial task for

the SCs managers within companies.

Finding a balance between efficiency and flexibility (as to the significant outcome of the lean

and agile strategies) is the main challenge for implementing leagile strategy at the company

and SC levels. Therefore, implementing a leagile strategy afféetsstipply chain

performance. In this study, a new model of leagile SC has been proposed, and the relationship

between elements of the model was analysed to answer the following core research questions:
A Would SC drivers cause the change of DPP level gile&C?

A Would DPP adoption improve companies' supply chain performance within
industrial clusters?

A |l s the relationship between SCs6 dri

of industrial clusters?

The research questions have been addressed by degdbgpiotheses in Chapter 3.
1.6 Aim and objectives

According to the introduced gaps in the literature, and the research questions, this study seeks
to address the effect of the SCO0s drivers on
performanceand the moderating effect of the industrial clusters on the relationship between
SCs6 drivers and |l eagile i mplementation. Th

companies within an industrial cluster:

A To analyse the effect of the SCsdé driver
method.

Among different methods of impleenting the leagile strategy, DPP is a promising approach
that various researchers and practitioners apply. This study analyses the effect of five major
SC drivers: inventory, production, transportation, location, and information on the DPP for the

companis within industrial clusters.

A To analyse the effect of implementing a leagile strategy by decoupling points on the

performance of an SC.
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This study aims to examine the effects of implementing a leagile strategy on the performance
of the SC in terms oirhe, leadtime, cost, and quality. Four metrics have been extracted by
reviewing the literature to evaluate the total supply chain value. The study assessed the leagile
strategy's advantages for companies within the industrial cluster.

A To evaluate the nuerating effect of the industrial cluster factors on the relationship

bet ween SCs6 drivers and | eagile i mpl emen

This study analyses the relationship betwe:
companies within industrial clusters. So, theuisitial cluster factors have been determined

from the relevant literature. Their effects have been considered an indirect effect in the
proposed model. The indirect effect has been considered as moderating effect. This study aims

to test the moderating effc t of industrial cluster factors

drivers and leagile strategy by the DPP methods.
1.7 Outline of thesis

At the end of this chapter, it is necessary to present the thesis outline and briefly explain how
this study achieveils main aims and objectives. The thesis consists of seven chapters
(including an introduction in chapter one) to reflect all aspects of the Effect of Supply Chain
Drivers on Leagile Implementation: Examining the Moderating Role of Industrial Cluster in

Mazandaran province.

Chapter 21 iterature Review

Chapter 2 reviews the preceding literature of this study, considering two main related
topics of this thesis, sluding supply chain (SC) and industrial cluster. The first section of this
chapter reviews the SC literature to explore the SC's strategies, drivers, and performance
measures. The second section of this chapter investigates the literature on industieral
identify the most critical factors and processes related to supply chain performance. Finally,
the research gaps, fundamentals of the conceptual model, proposed hypotheses, and the main
contributions of this study will be addressed at the enbtisichapter.

Chapter 3: Research Methodology

Chapter 3 reviews the research methodologies to determine the best method to conduct
this study and achieve the aims and objectives of the thesis. This chapter will discuss the
research onion method, inclndi the philosophical approach to theory development,
methodological choice, strategy, and time horizon to select the best techniques for this research
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project. Regarding the nature of this study, the research participants, and considering the
COVID-19 sitwation, the questionnaire survey will be explained as the primary approach to
collect the data for this study. This chapter covers collection procedures, statistical methods,
data analysis techniques, and applied quality criteria. Furthermore, the caidefgraction

effects and simple slope analysis will be reviewed in this chapter. At the end of this chapter,
the deductive method flow chart presents all this thesis's main steps.

Chapter 4: Basic Data Analyses and Descriptive Tests

Chapter 4 coverthe fundamental data analysis and initial statistical tests to evaluate
whether the collected data showed enough reliability and validity to proceed with the data in
the next chapter. This chapter covers the demographic analysis of the collected ohatitynor
tests (including the KolmogoreSmirnov test and ShapHwilk test), and descriptive analysis
of the data for each driver and variable. Moreover, this chapter reviews the reliability statistics,
including Cronbachos adrspamacovers the tatal item abmrelatiore r s
of data. The reliability of data if the items or measures were deleted from the construct
(Cronbach's Alpha if Item deleted) will be reviewed in this chapter. For all analyses of this
chapter, the SPSS softwal8§ SPSS Statistics V.26) will be applied. At the end of this
chapter, the flow chart presents all the main steps of quality criteria analyses, normality tests,
and descriptive tests and shows how the dataffe®gird to the next chapter.

Chapter 5: Confirmatory Factor Analysis (CFA) and Structural Equation Modelling
(SEM)

This chapter presents the primary analyses of this thesis, including confirmatory factor analysis
(CFA) and structural equation modelling (SEM) using SmartPLS (V3).

This chapter examines the proposed construct, including 67 measures in 10 variables, five
factors, three moderators, DPP and TSCV. This chapter covers the quality criteria of the
construct and variables after each round of analysis, including AVE, CRCramibach's

alpha. Also, it includes three primary analyses: CFA of drivers, CFA of moderators, path
analysis of main hypotheses (H1, H2, H3, and H5), and theihygptitheses. The flow chart
demonstrates all conducted investigations and considered quiditia within CFA and SEM

at the end of this chapter.

Chapters 6 and 7: Implications, Discussion, and Conclusion
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The last two chapters summarise the study's main Implications, Discussion, and Conclusions

and emphasise the thesis's primary contrilout@hapter 6 covers the effect of information

sharing, production, location, and inventory on DPP. It also reviews the managerial implication

of this study. In chapter 7, the answers to the research questions, theoretical contributions, and
empiricalcont i but i ons wi | | be covered. This chapte
limitations and recommendations for future research.
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Chapter 2 Literature Review

2.1 Introduction

This chapter divides the literature into two main related areas: supply chain (SC) and industrial
cluster. The first section reviews the SC literature to explore the SC's strategies, drivers, and
performance measures. The industrial cluster literatureviswed in section two to identify

the most critical factors and strategies related to supply chain performance. Finally, the research
gaps and the main contributions of this study have been addressed, which are the fundamentals

of the conceptual model apdoposed hypotheses.
2.2  Supply Chain Drivers

SCsd managers emphasised the i mportance of
SC, from the supplier to the market. Chopra and Meindl (2007) defined Supply Chain
Management (SCM) as:

AThe systgcntooedination tofr thet traditional business functions within a
particular company and across businesses within the supply chain, for the purposes of
improving thelong-term performance of the individual companies and the supply chain as a

whol e. 0

Basedbn the SCM definition, it involves integration and coordination between production,
distribution, and inventory management (Agus and Shukri Hajinoor 2012). Chen et al. (2019)
defined SCM as a system that encapsulates a set of drivers, including suppigusers,
distributors, and customers, linked together via information sharing to implement the SC
strategies effectively. Min (2015) defined inventory management, commodities distribution,
production, and information as the four main drivers of theF@os (2018) categorised all
operations of the SC into four main categories: planning, sourcing, making, and delivering.
Figure2-1 shows the production, inventory, location, transportation, and information as five

major supply chain drivers to provideiadl product.
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Figure2-1-The five major suply chain drivers (Hugos, 2018).

To compete in the marketplace, companies within SC must make an informed decision for
each driver. For example, suppose a supply chain strategy serves a high volume of a good(s)
in a market. In that case, all the companies within the SC should aim te rbgucost of
production, inventory, transportation, and operational cost of SC, including information
sharing and location. In the following sections, the drivers of the SC are reviewed based on the
definition of (Min 2015; Hugos 2018).

2.2.1 Production

According to (Fisher 1997), there is a strong relationship between the type of SC and the
type of product; thus, the structure of SCs
woul d be exposed to the risk of enffesappetdxh bet
1: Functional versus innovative products: differences in demand). He categorised the products
into Afunctional 0 and fAinnovativeo groups.
stable demand and a lotife cycle. On the other mal, innovative products, known as fashion,

have unstable demand and a short life cycle. Furthermore, the production processes of
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functional and innovative products are different. So, this study aims to evaluate the effect of
the leagile strategy on SC paminance in terms of production driver.

SCs require customising and improving the quality of their products while reducing costs
and shortening leatime due to the clients' requirements and market demands (Hartley 2017).
Therefore, companies within S@asubjected to significant pressure to increase the efficiency
and effectiveness of their production capabilities to remain in the competition (Carvalho et al.
2017). From a manufacturing perspective, effectiveness has been defined as the ability to
respad to customer demand, and efficiency has been described as measuring how an
organisation's resources are utilised economically enough to reflect customer satisfaction (Li

et al. 2018). Table-2summarised the measures of production.

Table2-1-Measures of the production driver.

Measures Reference

Production variation cost (Heo and Chung 201®Duffie et al. 201y

Product cycle time (Chiu et al. 201pBenAmmar et al. 202

Due date (Duffie et al. 2017Kim et al. 2020

Demand (MasonD'Croz et al. 2019ZambraneAsanza et al.201)9

The utilisation rate of Production | (Leung and Chan 200Qi et al. 2016
Product value (performance to (Fang et al. 2008/Vhalen 201)

cost)
Waste ratio (Dé az e3 Niaoletal 201p0

2.2.2 Distribution and transportation

Distribution and transportation of the material among companies in an SC play a critical
role in the success of the SC (Hugtxl8). Transportation facilitates the flow of products
throughout the SC, whether in the form of a component or final product. The distribution
system determines the retrieval and transportation of products from the supplier to the final
customer (Wangsand Wee 2019). The distribution system has gone through an upheaval since
the advent of the internet. In contemporary SCs, some companies tend to cut the intermediaries
and sell directly to the end customer (Kozlenkova et al. 2015). This way, they caa tiedu
cost of purchasing for the end client, acquire direct feedback from final customers, and capture
the latest trend (Ross 2015). For example, the orders will be shipped to the customers once the
customisation process is completed. Depending on thpaiues ' strategy, the final products
could be shipped either to the distribution centre and then to retailers, directly to retailers, or

from the distribution centre to end customers.
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Furthermore, three different postponement approaches were defiheditarature (Pagh
and Cooper 1998). Indeed, the SC managers can control the distribution of the material in the
SC by holding the material (even the final product) at different positions within the SC. For
example, three types of postponement approaskes introduced in the literature, including
procurement, manufacturing, and delivering postponements. Bagchi and Gaur (2018)
demonstrated the importance of the postponement approaches for managing distribution in SC
by analysing the tradeff between methds and associated costs. While in the procurement
approach, the manufacturer can postpone the orders of raw materials until the actual orders are
received from the downstream side. I n the
postpones production to €t omi se the products according
delivering approach, the final products would be held in strategic stock at a central location
until the orders are transmitted from the market. Due to the importance of the distribution
driver andits impact on the supply chain strategies and, further, on the SC performance, this
study aims to analyse the effect of the distribution driver on the implementation of leagile
strategy. Consequently, finding the best position for the DP in terms otdigir is a
challenge in implementing the Leagile strategy. Tab2 ummarised the measures of

distribution driver.

Table2-2-Measures of the distribution driver.

Measures Reference

Distribution effectiveness | (Abrahamsson and Brege 2004; Park* 2005)
Direct/indirect distribution | (Seifert et al. 2006Pishvaee and Rabbani 2011
Distribution efficiency (Amiri 2006, Pop et al. 2016

2.2.3 Inventory

SCs o i nventories consi st of component s
(Hosseinifard and Abbasi 2018). Companies stock products in their inventory as a buffer
against uncertainty, providing companies with the capability to become flexible and respond
more rapidly to changes within the market (Ma et al. 2018). Cannella et al. (2018) stated that
keeping inventory can be expensive. They focused on a single echelon of the SC, including
retailers who satisfy the customers' clients by ordering the prodiiastly from the
manufacturers. They adopted a nonlinear analytical expression to perform different
experiments by considering six independent variables. They demonstrated that SC managers
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could control the cost of the SCs because the inventory le@hv8C is a significant cost
element in most businesses (Cannella et al. 2018).

In a leagile SC, the critical stocking point is held at the DP to balance responsiveness and
costs associated with inventory. The manufacturer at downstream delays the
customsation/assembly for as long as possible at the inventory level until the exact
attributes/ scale of the productds requiremen
accepted, the customisation/assembly phase will initiate. Indeed, companiesrkameley
different practices (DP positions) to hold their final product and raw materials (input from
upstream companies). To evaluate the performance, Naylor et al. (1999a) analysed five
inventory control approaches: Biiy-Order, Maketo-Order, Maketo-Order, Maketo-Stock,
and Shipto-Stock (See appendix 2: Supply chain structure and decoupling point). Indeed,
optimising decisions regarding the inventory driver of SC affects implementing SC strategies
and further enhances the SC performance (Cannedla 2018). Table -3 summarisedhe

measures of the inventory driver to analyse its impact on SC strategy.

Table2-3-Measures of the inventory driver.

Measures Reference

The volume of raw materialg (Windisch et al. 2015Shepherd et al. 201 ¥oronkova et al.
2020)

The volume of final products (Noya et al. 20160wen et al. 2018

Constant demand (Raa and Aghezzaf 20pBaur and Kumar 2018

Fixed order point (Babaietal. 200K ost i) 2009

Inventory holding cost (Torkul et al. 2016Khatua et al. 20%7Yadav and Swami 20)¢9

Inventory turnover (Hu et al. 2010Sato et al. 2014

2.2.4 Information

Information sharing acts as a facilitator agent to elevate transparency regarding markets
and suppliersdéd sides and the interaction a
information sharing system aids the upstream side of an SC by receiving dataiognite
amount of procurement required on the downstream side of the SC, which results in a higher
forecast precision. On the other side, rec
companies in SC to capture the latest trend in a timely and azcoaainer.

ICT as a tool of information sharing in SC is a system that facilitates coordination among
SC companies, which enables synchronisation between production scheduling, distribution
planning, and inventory control (Zhang et al. 2016). Wu and CK20@8) indicated that

increasing the rate of sharing information between the partners decreases the cost of inventory,
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production, location, and distribution. According to (2000), SC members coordinate their
processes through the fefmwards/backward iformationsharing mechanism. One of the
dynamics of SC optimisation is enabled by information sharing to make better decisions
regarding production planning, assigning capacity, order processing, and material planning
(Vahdani and Ahmadzadeh 2019). Mensagthal. (2015) state that the lack of adequate
information sharing in SC could lead to chaotic behaviour, panic, uncertainty, and an increase
in preventable costs. Zhang and Yang (2016)
managing to improve supplyedormance. They explored the effects of information sharing

and found that ICT positively affects supply performance if the uncertainty is high.

The extent of information sharing varies and depends on the nature of business within SC
regarding outsourcgand the level of trust amongst the partners, as members always risk
sharing sensitive information such as manufacturing scale, production schedule or inventory
level (Ojha et al. 2019). Nevertheless, contemporary SCM practices encourage building
cooperawve and meaningful longerm relationships among partners of the SC and urging
companies to share their risks reasonably (Nishat Faisal et al. 2006). Due to the impact of
information sharing driver on SC performance, this study considers informatiorgsiisione
of the SC drivers for evaluating its impact on the implementation of SC strategy. Téble 2

summarised the measures of the information sharing driver.

Table2-4-Measures of the information driver.

Measure Reference

Accuracy of information (Ge and Helfert 20%3shii and Ohba 2018

Level of uncertainty (Datta and Christopher 201Chen et al. 201)7
IT/ICT development (Zhangetal.20z8Mandi I and Pr an
External force (Wong et al. 2011

Table 24- Measures of the information driver.

Measure Reference
Top management support (Hanna et al. 202Qitpaiboon and Sharma 2013
Value of companies (within SC) (Brandenburg and Seuring 2Q Brandenburg 2013

Trust among companies (within SC)| (Sharfman et al. 2009 ejpal et al. 2018

Compani esd c¢ommi | (WanAhmad et al. 2016riyakul et al. 2019
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2.2.5 Location

Location decision plays a critical role in teectiveness and efficiency of the SCs. SCM
connects location decision problems and strategic and tactical decisions (Doolun et al. 2018).
Indeed, deciding facilities' location and determining material flow within the SC network affect
ot her S Csubh aslinvemos rargl transportation (Melo et al. 2009). Ambrosino and
Grazia Scutella (2005) argued that location, inventory, and transportation decisions are
fundamental drivers in logistic management and play an essential role in advancing SC
performarce. Rather than just finding an appropriate location for the facility, the location
addresses the SCb6s activities assigned to
location of operations (e.g., production, holding, distributing locations)m&G.

Many scholars (Tlahig et al. 2013; Lara and Grossmann 2016; Emelogu et al. 2019)
studied the effect of location policy, including the centralisation of the distribution system and
its relation to the performance of SCs. Their finding demonstriagéédéntralising the facility's
location within SC increases the performance of the SCs from an economic viewpoint. In
contrast, the decentralised policy in allocating activities would improve the service level and
responsiveness of SCs. Various measue lto be considered, including the fixed and
variable costs regarding the whole activities within SCs (e.g. production and transportation)
(Ishfag and Sox 2011; Tirkolaee et al. 2020), infrastructures and services (Farahani et al. 2019),
and access to dlad labour (Zarrinpoor et al. 2017) to decide on the facility location. So, the
location decision affects the performance of SCs. After determining the location of facilities
within the SC, the material and information flow from supplier to the custohwerd be
considered. Also, the location decision represents the basic strategy for designing SCs (Ahmadi
Javid and Azad 2010). In this manner, this study aims to analyse the effect of location driver

on implementing the leagile strategy. Tabld ummaried the measures of the information.

Table2-5-Measures of the location driver.

Measure Reference
Fix and variable cost of company within SC| (Saif and Elhedhli 2036Swayamsiddha and

(e.g., land, energy) Singh 2017

Access to appropriate infrastructure (e.g.,| (Hajibabai and Ouyang 2013)
and transport)
Access to services (e.g., financial, and lega| (Field and Meile 2008; Giannakis et al.
services) 2018)
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Availability and quality of labour (educati¢ (Karimi et al. 2017 Nye 201§

and skill)

Environmental stability (e.g., government ¢ (Gonzalez et al. 2013; Gajbiye and
tax policies) Laghate 2017)

2.3 Supply chain strategies

Uncertainty in themarketplace, fast development of technologies, and globalisation affect
companies within SCs (Wieland et al. 2020). Nowadays, companies within an SC compete
with companies within other SCs. Indeed, the overall performance of all companies in an SC
indicates their achievement or failure (Korpeoglu et al. 2020). Companies must serve their
products and services according to mar ket sbéo
choose and implement the most suitable strategies for all the companies withi8Qheir
(Lemieux et al. 2015). So, SC managers regularly look for strategies to improve their
competitive advantages. Implementing an effective strategy can assist them in satisfying
customersd6 demands and advancing ¢thl.e0lb). per f o

The SC strategy significantly i mpacts comp
Indeed, SC strategy acts as a bridge among companies within an SC. Therefore, all companies
within an SC must make their strategy compatible with the overall SCgsttatenprove their
efficiency and the overall performance of their SC (Qi et al. 2011). Qi et al. (2017) presented
the relationship between SC strategies and
scholars should pay more attention to analysingthte ct s of SCs strategi
strategies.

Various SC positions, market demographics, rules and regulations of the countries, nature
of the products, and emerging new markets are the main motives for developing the relevant
literature (Qi et al.2017). This study aims to evaluate the effect of SC drivers on the
implementation of leagile strategy and the overall performance of SC. Also, industrial clusters'
features have been considered as moderator factors that impact the implementatioreof leagil
strategy. To this end, the following sections will review SC's lean, agile, and hybrid leagile
strategies.

2.3.1 Lean

Lean and agile are two SC strategies that managers may choose to adjust SC's drivers;
|l ean strategy denot es ue produatignandydistsbutionacosasb i | i t
(Chopra and Meindl 2007). Also, it is focused on efficient processes and cost optimisation

related to SC drivers such as production, information, and financial flows (Rai et al. 2006).
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lyer et al. (2019) proved that dh operating scale capacities are configured into lean
capabilities.

Defining the value is the first step to developing a lean SC. The companies should find the
activities and operations that add value to their products based on the market viewpoint
(Khorasani et al. 2020). The added value of the operations depends ontheend 6 s per cep
and how much they are eager to pay for it. Chen et al. (2019) defined waste as the whole thing
that does not add value. Scholars argued that lean is an effetttitegyg in stable and
predictable markets with a low change and high volume (Christopher et al. 2006).

Emerging new markets worldwide and their significant force in reducing the final prices
led to the adoption of the lean approach by SCs (Boyle eéDhl)2So, companies developed
a costoriented strategy to produce their products at the lowest possible costs (Arnas et al.
2013). The pressure to reduce product costs, respond to customer needs, competition between
companies and market pressure are thmmrivers for deploying lean strategy by companies
within SCs (Orji and Liu 2020). So the SC managers expect to deliver products of high quality

at a lower price (Behrouzi et al. 2011).

2.3.2 Agile

The capability to rapidly reconfigure process featuresnatheer competitive factor of
companies in SCs. The agile strategy relies on flexibility and adaptability in a dynamic, rapid,
and continual response to the market's shifts in a competitive atmosphere (Denning 2018).
Nishat Faisal et al. (2006) found thaetagile strategy reduces inventory level, helps SC
encounter market variability, improves responsiveness to market demand, and increases the
SCé6s companiesd collaboration. Scholars |ike
emphasised that respsiveness is one of the main factors in increasing competitive
advantages, which could be reached by implementing an agile strategy. This noted that SC
managers could identify fluctuations in the market demand more accurately through the agile
process. Fihermore, Pearson et al. (2010) argued that the agile strategy is appropriate for SCs
that offer small volumes, high margins, a short life cycle and innovative products. Indeed, the
time dimension is the most critical feature of the agile strategy. la 8¢l, the SC and its
members (companies within SC) should rapidly adapt their network and processes according
to enduser requirements (Srinivasan et al. 2020).
While cost reduction is the main driver behind the lean strategy, the instabilighanding
market is the leading force in deploying agile strategy (Tarafdar and Qrunfleh 2017).

Currently, fluctuation in the market is happening at a much faster frequency than ever before.
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Growing uncertainty and changes (based on the numbers and dhstiesjein the
marketplace are not easily predictable (Tseng and Lin, 2011). Many scholars believe that agile
strategy is a dynamic capability (Irfan et al. 2019). This mawkenhted strategy addresses
tradeoffs among companies, customers, and newn@olgies. Skilful personnel, creativity,
and knowledge play critical roles in implementing effective agile SC (Bhamra et al. 2020a).
The main drivers for developing agile SC include a) necessity for responsiveness, efficiency,
and effectiveness of operatic and net wor k, rapid changes i
request for customised products/services, and intense competition for satisfying consumers.
Table 26 summarises agile strategy's drivers and outcomes (Stefanelli et al. 2019).

2.3.3 Leagile

Some sholars believe that deploying only lean or agile strategies could not improve the
competitive advantages of the SCs, e.g. (Ciccullo et al. 2018b; Qamar et al. 2018a). The lean
strategy focuses on cost while the agile strategy maximises responsivenegployothe
advantages of both lean and agile strategies simultaneously, Naylor et al. (1999a) introduced
the leagile system to increase the capability of SCs in unstable markets and further improve
the competitive advantages of SCs. Applying leagile hbp$SC managers have the benefits
of lean and agile strategies in terms of cost, quality, services, flexibility, efficiency, and
responsiveness (Ciccullo et al. 2018a). As a result, a leagile strategy for SCs is recommended
as a suitable SC strategy.Besa@t S Cs 6 managers realise that if
service level, improper delivery ledithe, low-quality product, and high prices, they would
leave and never return to their SCs (Aslam et al. 2018).

Mar ket force and canestheamaie coacérnsrp@shing icompaniesn t s
towards deploying a leagile strategy. Leagile helps companies within an SC to respond to
predictable and unexpected changes. Harrison et al. (2019) emphasised that when companies
encounter unstable demand and a wiglgety of customer needs, a rapid response would be a
higher priority than removing waste. However, the SC should implement a leagile strategy
according to their features (e.g., product type and market instability level). Stefanelli et al.
(2019) reviewd the leagile literature. They extracted the main drivers of the leagile SC,
including competitive market force, unpredictable environment, responsiveness importance,
marketoriented, and the force to reduce the cost. TabbesZmmarises the drivers and

outcomes of agile strategy.
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Table2-6-Drivers and expected effects and outcome of lean, agile, leagile strategies (Stefal

al. 2019)
SC strategies
Lean Leagile Agile
Drivers A Pressure to reduce | A Force of a competitivd A Necessity for
product costs marketplace responsiveness
A Respond to custom{ A Unpredictable A Unstable markets
needs environment A Effectiveness of operation
A Competition A Responsiveness and network
between companieg A  Focus on service leve A Rapid changesn
A Market pressure A Product price and cos customersod n
A Increase the request for
customised products
A Intensive competition for
satisfying consumers
Expected effecf A Waste decrease A Costeffectiveness A Responsiveness
and outcomes | A Cost decrease A Dynamic capability | A Fast reactions
A Higher quality A Efficiency A Customised products
A Justin-time supply A customer effectiveness
A Efficiency
improvement
A SavingTime

Leagile SC enables companies to deploy the lean strategy on the upstream and agile on an SC's

downstream side. In leagile SC, upstream companies aim to manufacture components of final

products as generic as possible. Then, the products are customisddiaccar

t o

t he cus

requirements (Chan et al. 2009). There are different advantages to each strategy-7Table 2

compares the main features of lean, agile, and leagile supply chains. The agile strategy aims

to increase the capability of SCs in dealinghvthe unstable and unpredictable marketplace

on the downstream side of SC; the lean strategy removes thaeahmadding operations of

SCs from the upstream side. Mashomes et al. (2000b) deployed market qualifiers and market

winners to identify the fierence between lean and agile in cost, quality -tead, and service

level. Since the quality and ledithe are the essential criteria for the performance of SCs, both

strategies pay equal attention to their development. However, there are diffeceptipas

in terms of service level and cost. As noted before, in agile SC, the main objective is providing

a high

ser vi

ce |

evel to

customer so6

order s,

(MasonJones et al. 2000b). Agarwal et al. (2006) exdatite main attributes of the lean,
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agile, and leagile SC according to (Naylor et al. 1999a; Mdsaes et al. 2000a; Olhager
2003; Bruce et al. 2004). Also, the main characteristics of each strategy have been recognised

in terms of the defined attribute&garwal et al. (2006) identified the attributes of lean, agile,

and leagile SC.
Table2-7-Comparison of lean, agile, and leagile supply chdfishér 1997Agarwal et al., 2006
Features Lean Leagile Agile
Demand Predictable Volatile and | Volatile
unpredictable
Product variety Low Medium High
Product life cycle Long Short Short
Customer drivers Cost Service level Leadtime and
availability
Profit margin Low Moderate High
Dominant costs Physical costs | Both Marketability

costs

Stock out penalties Long term No place for stock out  Immediate and
contractual \olatile
Purchasing policy Buy goods Vendor manage(Assign capacity
inventory
Information enrichment Highly desirable |Essential Obligatory
Forecast mechanism |Algorithmic Both/either Consultative

Typical products

Commodities

Product as per custon

Fashion goods

demand

Lead time compression Essential Desirable Essential
Eliminate Muda Essential Arbitrary Desirable
Rapid reconfiguration [Desirable Essential Essential
Robustness Arbitrary Desirable Essential
Quality Market qualifier ~ Market qualifier Market qualifier
Cost Market winner Market winner Market qualifier
Leadtime Market qualifier |Market qualifier Market qualifier
Service level Market qualifier  |Market winner Market winner
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2.4 Leagile implementation: Decoupling pointmethod

Christopher and Towill (2000) provided three methods for integrating lean and agile
strategies and taking advantage of leagile SC, includewpupling pointDP), Pareto curve,
and Obase6 adsdnetidodsySegq AppPendik &:rgbrid strategies).

As shown in Figur@-2, The Pareto curve (80:20 rule) method categorises products into
two main categories: the first category is 20% of the products accountable for 80% of total
revenue. This line of prodts is known as fashoving goods with relatively stable and
predictable demand. Therefore, lean philosophy (Maks&ock) should be implemented to
facilitate costefficiency and efficient replenishment. Meanwhile, the remaining line of
products, which amunts for 80% of total output, should follow agile thinking. These products
are known as sloswnovers with attributes such as high fluctuations in demand pattern and
short life cycle, prompting the producers to generate supply only when the ordersiassirece
(maketo-order).

% Of total demand Lean SC

A

1 80% demand & 20% product
Make to forecast

Low priority in

production schedule
Managenventory centrally
Seek economics of scale

80%

Agile

Agile SC
20% demand & 80% product

A Make to order

Lean

A High  priority in

production schedule

\ 4

20% % Of A Utilize quick response

and continuous

Figure2-2-Pareto curve method (Christopher and Towill, 2001).

Gattorna(1996) used the demand pattern to develop a practical leagile SC method, called

Obased and 06 s ur &3ehghlights rthés itfesence Wwith gne mpassible level

scheduling solution where capacity dtamamdds

production.
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In leagile SC, théase demand is produced with a lean strategy to decrease the cost. In contrast,
surge demand responds with more flexibility and is generally associated with more cost and
higher profit margins than Base demand; Thissi@tegy is increasingly being used in the

fashion industry through outsourcing the labouensive activities in developing nations to

meet the d6édbased demand and producing for the
orders as quickly as psible.

Base demand can be estimated by historical data, while surge demand is unstable due to the
dynamic characteristics of marketplaces. So, in leagile SC, the Base demand is produced with
a lean strategy to decrease the cost. In contrast, surge degspodds with more flexibility

and is generally associated with higher cost of production. Furthermore, the companies located

in low-cost areas (cheap labour and energy) could supply Base demand.

Demand
A

Surge-Demand

Base Demand

»

Time

Figure2-3-Base and surge demands method (Christopher and Towill, 2(

The Decoupling PoinDP) method deploys the lean strategy up to an appropriate point so that
the SC's remaingn segment can adopt an agile strategy (Shahin et al. 2016; Fadaki et al.
2019a). At this point, the activities appertaining to foredaisten scenarios at the upstream
and those associated with ordiiven scenarios intersect (Bhamra et al. 2020b). TRe D
primarily was proposed for material and inventory flow over SC (Christopher and Towill
2000). MasorJones and Towill (1999) defined the information DP for controlling demand
information flow from the marketplace to the supplier side within H@ure 24 shows the
Decouping point position in leagile supply chain.
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Material ——) ——) Satisfied
Supply Lean process

Lean SC
Material ) p——) | Agile process| m————) Satisfied
Supply Custome
Agile SC

Decoupling Point

Material ) gy | L€AN = Agile | Satisfied
Supply Process ' Process Custome

Leagile SC

Figure2-4-Decoupling point position in leagile SC (Nayloragt 1999).

The key idea behind the DP positioning is to produce functional products, modules, or
components as efficiently as possible at the upstream and hold strategic inventory as a buffer
at the DP while leaving the rest of the assembly, produyatiocustomisation processes to the
downstream side to figure out the actual requirement of the customers (Masss and
Towill 1999; Naylor et al. 1999a). Masalones and Towill (1999) argued that to maximise
the performance of a leagile SC, the tradial material DP should be distinguished from
information DP. The standard SC model places the information DP at the same point as the
material DP, effectively positioning the information DP as close as possible to the end
consumers. Masedones and Towi1999) claimed that this strategy is ineffective, resulting
in upstream information distortion. Therefore, the information DP should be positioned as far
as possible downstream. So, the entities at the upstream can make decisions based on
undistorted inbrmation and increase forecast accuracy.

Furthermore, the position of DP can be changed based on pinpointing a proper balance
between productivity and flexibility (Rudberg and Wikner 2004). The function of DP is
determined by prioritising cost and servieeel (Figure 25) and the market condition. When
there is minor variation in demand and the marketplace is stable, cost becomes the main
priority (winner); thus, the DP is pushed downwards towards the market; if demand fluctuation

is high and requirestagh product mix, then the service level becomes a top priority (winner),
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and DP is pushed upwards towards the suppliers. Indeed, the position of the DP could change

the SC strategy from a pure | ean apprach t
(Fadaki et al. 2020).
Quiality Service Level
Agile LeadTime etvice Leve
Cost
Quality
Lean LeadTime Cost
Service Level
Market Market
Quialifiers Winners
Figure 2-5-Market winners and market qualifiers for ag
versus |l ean supply (Mason

Literature in leagile supply chain strategy proved that the SCs manager must develop leagile
due to the nature of the SCs in terms of production, inventory, information, distribution, and

location drivers. This study aims to measure the leagile with tasumethat has been reported

in Table 28.

Table2-8-Measures of the leagile using DPP

Measure

Reference

Pressure to respond to all mar
needs

(Stefanelliet al. 2019; Agarwal et al., 2006; Bhamra ¢
al., 2020a; Chan et al., 2009)

Pressure to maximise the
efficiency and reduce product
costs

(Stefanelli et al. 2019; Agarwal et al., 2006; MasonJq
et al. 2000b; Soni and Kodali, 2012; Bhamra et al.,
202().

Predictable demand with a low
level of the final product

(Stefanelli et al. 2019; Agarwal et al., 2006; Agrawal
and Vinodh, 2021; Bhamra et al., 2020a; Duman et &
2015; Galankashi and Helmi, 28l1Kumar et al., 2019)

Volatile demand with a high
level of the final product

(Stefanelli et al. 2019; Agarwal et al., 2006; Galanka
and Helmi, 2016; Agrawal and Vinodh, 2021; Bhamr
al., 2020a; Kumar et al., 2019)

Information enrichment is
obligatory in SC

(Stefanelli et al. 2019; Agarwal et al., 2006; Amir, 20
Babaeinesami, et al., 2021; Duman et al., 2015; i et
2020)
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Information enrichment is (Stefanelliet al. 2019; Agarwal et al., 2006; Amir, F.,

desirable in SC 2011; Babaeinesami, et al., 2021; li et al., 2020)
Distributing products according (Wangsa and Wee 2019; Bagchi and Gaur 2018;

to the markets demand Kozlenkova et al. 2015; Ross 2015; Pagh and Coopg

1998.
Distributing products to the (Wangsa and Wee 2019; Bagchi and Gaur 2018;

market after receiving the actu Kozlenkova et al. 2015; Ross 2015; Pagh and Coopg
demand from the market
1998)

2.5 Supply Chain Performance

According to (Gunasekaran et al. 2004), many SCs have not maximised the potential of
t heir chainés capabilities due to failure |
performance. There is extensive literature on SCs dealing with SC's perfommetnics and
competitive advantages. Indeed, scholars have aimed to identify the optimal SC performance
metrics according to the nature of SCé&6s prod
Uz-Zaman and Nazmul Ahsan (2014) presented SC metridsmef, cost, quality, and

flexibility for evaluating high volume, lowprice products under the lean strategy.

Shepherd et al. (2017) addressed the shortage of studies on the performance metrics of
SCs by reviewing the literature and suggesting possibde &oe future research. They argued
t hat scholars should pay more attention to

systems and must evaluate the effectiveness of the metrics for different types of SCs.

Naylor et al. (1999a) identified four perfoance metrics, including ledine, service,
cost, and quality, to evaluate the performance of an SC (FigéyeTo implement a leagile
strategy in SC by DP method, upstream companies adopt a lean strategy where the main focus
is on principles of costfficiency (MartinezJurado and MoyanBuentes 2014). Therefore,
according to Hillds matrix (Hill 1 9-tni2) t he
quality, and customer service would be qualifiers. On the other hand, the downstream side
relates to dmand instability and is mainly focused on responsiveness (agility), so the market
winner in customer service and market qualifiers are quality, cost, antifea(MasorJones
et al. 2000b). Maestrini et al. (2017) reviewed the SC performance metegure and
presented the necessity of evaluating the performance of the SC by considering different
drivers of the SCs. They categorised SC performance metrics as quality, service, time, and

cost. Also, they emphasised that less attention has been peidlt@ating SCs through
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empirical study (Maestrini et al. 2017). This study attempts to assess the effect of the leagile

strategy

on the

SCs b

time, and cost (Masedones et al. 2000a).

performance

Meeting Customer Requirements
Fitness for Use

Process Integrity

Minimum Variances

Elimination of Waste

Continuous Improvement

Customer Support

Product Service

Product Support

Flexibility to Meet Customer Demands
Flexibility to Meet Market Changes

Quality

Service

I -

/ Cost

Lead Time

Design and Engineering
Conversion

Quality Assurance
Distribution
Administration
Inventory

Materials

Time to Market
-Concept to Delivery
-Order Entry to Delivery
Response to Market Forces
Lead Time
-Design, Conversion, Eng., Delivery
Materials
Inventory

based on t}

Figure2-6-Tot al

Supply

Chain Val

ue Metric (Maso

2.6 Selecting Unit of Analysis

Selecting a unit of analysis is a critical step in the research design, as it helps ensure that the

study is welldesigned and capable of producing meaningful results (Rashid et al., 2019). By

considering factors such as the research question, reseagechivas, the field of study, the

level of analysis, the significance of the study, and the potential limitations. So, in this study,

the researcher us@aventory, transportatioproduction,location andnformation are used as
SC drivers to determine the effect of the Decoupling Point Position (DPP) on the TSCV.

TSCV is measured by four elements (Cost, Quality, tBatk, and Service Level). All the

measures were standardised and vary between O to 1.

Ther are several other ways to evaluate supply chain performance. For example, a few

common metrics used in supply chain management are:

U Inventory turnover: The number of times inventory is sold and replaced over a given

period. This metric measures a comparability to manage its inventory effectively
(Tripathi and Talukder, 2020).

U Order fulfilment rate: The percentage of customer orders that are delivered on time and

completed. This metric measures the efficiency of the company's order fulfilment

processKhan et al., 2020).
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U Lead time: The time it takes from when an order is placed to when it is delivered to the
customer. This metric measures the speed and efficiency of the supply chain (Chang
and Lin, 2019).

U Supplier performance: An evaluation of the parfance of a company's suppliers,
including measures such as-time delivery, quality, and responsiveness to issues
(Meena et al., 2022).

U Cost of goods sold (COGS): The cost of the goods sold during a given period, including
direct materials, direct labouand manufacturing overhead. This metric measures the
efficiency of the company's manufacturing process (Rahiminezhad Galankashi and
Mokhatab Rafiei, 2022).

U Return on investment (ROI): The return generated by an investment, expressed as a
percentage of thinvestment's cost. This metric measures the overall effectiveness of a

company's supply chain investments (Kamble and Gunasekaran, 2020).

These are just a few examples of the metrics thaatssorbe used to evaluafeotal Suply
Chain Value (TSCV) The specific metrics used will depend on a company's goals and
priorities, as well as the nature of its businéiss company's operating modeld the products
it sells (Rahiminezhad Galankashi and Mokhatab Rafiei, 2022). Total Supply Chain Value
(TSCV) refes to the overall value created lay company's entire supply chain network
including suppliers, manufacturers, distributors, and retailers (Yang, 20B&)aim is to
optimise theSC performance to maximise TSC¥eated by each participant in the supg@iue
chain and ensure that all players work together effectively to achieve the common goal of
delivering value to customers (Zhang and Gao, 2020). Furthermore, the TSCV approach
considers the full range of costs and benefits associated with a supply iclcaading
transportation costs, inventory holding costs, supplier risks, and the value of product features
and services. By considering these factors holistically, companietecatehow to optimse
their supply chain to maxirse overall value and impve customer satisfaction. Therefore,
TSCV is a comprehensive measure that considers the full range of costs and benefits associated
with a supply chain, making it eritical concept to evaluate supply chain performance for
several reasons asiggested beiv (Seyedhosseini et al., 2011, Lu, 2011, Khoei and Ghosh,
2021):

U Holistic view: TSCV considers all aspects of the supply chain, including suppliers,

manufacturers, distributors, and retailers. This allows companies to makdrigdata
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decisions aboutptimisingtheir supply chain and ensure that all playeosk togethe
effectively to deliver value to customers.

U Customer focus: TSCV puts the customer at the centre of the evaluation, ensuring that
the supply chain is optireed to deliver the best customer experience. This helps
companies to build strong relationshipstwdustomers and establish a competitive
advantage in the marketplace.

U Datadriven decisiommaking: TSCV is based on data and analytics, which allows
companies to make decisions based onweald results and performance metrics. This
enables companies tdentify areas for improvement and make informed decisions
aboutoptimisingtheir supply chain for maximum value.

U Integration: TSCV helps to integrate the different functions and participants in the
supply chain, promoting collaboration and coordinationis Thelps to reduce waste,
improve efficiency, and increase overall value.

U Flexibility: TSCV can be tailored to meet the specific needs of each company and can
be used to evaluate the performance of specific supply chain segments or individual
participants This allows companies to focus on tim@st critical areas anddopt a
suitable approach that accommoddlesr needs and priorities over time.

Similarly, three different clusters (with different products, processes, networks, and resources)

were analged in this studywhich was also standardised

2.7 Industrial Cluster

The concept of Aindustri al clustero or #fin
recognised as an essential part of regional development strategies and thinking in te past fe
years (ClaveCortés et al. 2020). Industrial clusters are regions of interconnected companies
with similar functions (Porter 2000). The clusters intensify companies' competitiveness and
innovative potential in a distinct region. The main advantagesaisirial clusters are
knowledge and technology sharing, efficient transportation systems and infrastructures, and
access to skilled workers (Lublinski 2003). Italian sratid mediurssized companies in an
industrial cluster that successfully competedglabal industries popularised the classical
concept of industrial districts introduced by Alfred Marshall (Gereffi and Lee 2016). Industrial
clusters' success was credited with several key characteristics, such as geographic proximity

and close social reians, which helped reduce transaction costs and nurture trust, and informal
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networks, facilitating the flow of information, knowledge, and skills (De Marchi and
Grandinetti 2014).
2.7.1 Industrial Cluster Strategies

Industrial clusters build a more efficient network through mutual interaction of companies
and forming a coupling interface. The structure of industrial clusters shows the synthesis of
the SC, value chain, and knowledge chain. This means that the edsexcistoial clusters is
the knowledge flow, geographic proximity, innovation sharing, and collaborating companies
(Cao 2008).

Das (1998) presented the complex role of industrial clusters for developing SMEs in
developing countries. He analysed multigésatures of the companies within industrial
clusters, including production, strategies, internal processes, cooperative action, and labour
circumstances. His findings demonstrated that to develop industrial cluster strategies, attention
should be paid tolding trust, company networks, product quality, and employment.

BelsoMartinez (2008) studied four industrial footwear clusters in Spain to develop
effective strategies. His research shows that industrial cluster strategies should build strong
relationships and interactions among companies within the cluster. In addition, strategies
should <consider the company6s outsourcing ¢
industrial cluster. Cao (2008) used game theory to choose the industrial clustetiomov
strategies and determined that stable equilibrium and joint innovation strategies are optimal
for vertical and horizontal knowledge integration of SCs.

Mazzanti and Zobol(2009) provided evidence by testing a set of hypotheses regarding
networking activities, Research and Develop (R&D), quality of relations among companies
within the industrial cluster, structur al c
andcoopani es6 performances within an industri al
the firm's structural characteristics matter less than induced policy costs, R&Dneawative

oriented industrial relations. R&D applications seem to be associatital metworking

activities substituting for sizeelated economies of scale. They argued that endogenous factors
driven by company strategy and distinctive local features are more important than exogenous
factors of companies and structural relationshighiwiindustrial clusters. Kurniawan et al.

(2013) examined the strategies of industrial clusters in Malaysia. The traditional cake and
catfish industries were the focus of their study. They believe that the strategy of industrial
clusters should supportdding companies aiming to advance their profit margins. Because

with the growth of major companies within the industrial cluster, other small companies can
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also grow. Their results showed that a comprehensive strategy is needed to grow industrial
clusters, considering the market, finance, capital, knowledge, and entrepreneurship
(Kurniawan et al. 2013).

Agile companies improved operational efficiency, resilience, reliability, and
responsiveness can help them manage their resources and minimise themnesviad
impact. Also, the role of clusters as a strategy for economic exploitation of oil and gas
resources is explored by (Yusuf et al. 2014), who empirically examined the results of deploying
an agile strategy among companies within the oil and gastreduduster. Their findings
demonstrated that membership in the industrial cluster enables higher agile practices regarding
competitiveness and performance.

Pisa et al. (2015) illustrated the impacts of forming industrial clusters as a strategy to
improve competitiveness and economic diversification in the Northwest Province of Africa.
They demonstrated that forming industrial clusters would improve the economic activity of the
considered region. Structural change in the economy of the specified aveghththe
formation of industrial clusters was observed with a crucial finding that industrial clusters are
notable contributors to structural changes in the economic landscape with the promotion of
cluster specifi@xports.

Da Silva Andrade et al. (201p)esented a strategic management model for the companies
within industrial clusters that comply with competitiveness standards expected by the market.
To the best of my knowledge, no research in the literature examined the relationship between
leagile stréegies and the performance of companies within industrial clusters. Undoubtedly,
implementing agile, lean, and hybrid leagile strategies needs to be studied due to the complex
communication among companies within the industrial cluster. In addition, teeofo
industrial clusters in regional economic development in developing countries increases the
importance of the studies.

2.7.2 Industrial clusters factors

Determining the success factors of industrial clusters is essential for analysing their
performance ahcapabilities. The success of the industrial cluster could be analysed through
effectiveness criteria such as goal attainment or the satisfaction level of companies (Mandell
and Keast 2008). An effectiveness analysis provides insights into the abilitgustrial
clusters to reach goals at company and cluster levels (Turrini et al. 2010). An industrial cluster
achieves its goals when its companies develop technological innovation to improve services
and product quality (KENIS and PROVAN 2009). PorterO@0made a breakthrough for the

cluster concept, advocating specialisation based on historical strength by highlighting the
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power of industrial clusters. Porter emphasised that several external factors could contribute

to a company' s pneonfdormomceled iHA csl ubdéedsi ai nt er r €
industrial clusters. These forces include input conditions, local demand conditions, supporting
industries, and competition (Sun et al. 2009).

The effectiveness of industrial clusters is the same aftbency of companies and inter
organisational relations, which are affected by several factors arising from industrial clusters'
background, structure, and functioning processes (Turrini et al. 2010). The context of an
industrial cluster can be describas the environment within which the cluster was formed.
External or planning constancy is a requirement that assures the system's stability. Planning
constancy is presented in the contract of political and regulatory statuses and financial resource
consderation (David and Han 2004). The financial resources of clusters generally originate
from government funding and companiesd inves

Trust is another essential factor in cooperation among companies in an industrial cluster
context. Indeed, trust is necessary for generating competitive advantages for the companies in
an industry cluster (Mesquita 2007). Responsibility, fairness, and trustworthiness in the
cooperation among companies in the industrial cluster help negotiateomers and
cooperation activitied.€.,information sharing) (Luo 2008).

The local area is frequently stated as a contextual requirement for forming clusters.
Colocation of companies initiates a process of localised specialisation of industrialesctiviti
based on the significant number of specialised, skilful employees, the provision of a greater
variety of industryspecific elements, economic element of talent acquisition, and more
efficient conveyance of information among-logated companies (Audrets and Feldman
1996; Baptista and Swann 1998). These dynamics enable companies to create a local milieu
foundation that may promote knowledge spiers and stimulate learning, innovation, and
adaptation (Malmberg et al. 2002). According to (Porter 2a003tering is enabled through
mechanisms that support the interchange and flow of information among geographically
proximate companies, forming a foundation that funds innovative activities and
competitiveness.

The fundamental properties of an industtiakter are usually set by the industrial cluster's
stakeholders and facilitators. The cluster structures define processes within the cluster and
regulate the relationships among companies and the cluster facilitators. The cluster structures
form the coopration among the companies within the cluster, determining their relationship

strength and affecting their overall performance (Eisingerich et al. 2010). An essential
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structural component in a cluster is the level of formalisation. Precise and rigi¢ouotes!
internal cluster relationships and formalised decisi@king processes allowing cluster
facilitators to make informed decisions according to their objective rules (Jansen et al. 2006).
Also, formalisation promotes implementing and codifying thethtted methods (Zander and
Kogut 1995).

The function of industrial clusters consists of different features and aspects to define the
strategic behaviour and operation of cluster facilitators, who are intermediaries between firms
and companies. Howell@006) illustrates that intermediaries are essential for providing
consultancy and information or technology brokerage. The crucial requirements for the
intermediaries or cluster facilitators are knowledge and information about applied technology,
existing networks, and related professional experience in the cluster (Kirkels and Duysters
2010). Also, a crucial part of cluster facilitators has detailed tasks and goals. Csikszentmihalyi
(1975) stated that complex tasks and goals are requirementstonavigate c | ust er 6s
Therefore, the tasks and goals in an industrial cluster must be perceivable, reachable, and
complementary to enabling the cluster facilitators to carry out their roles and formulate and
implement a cluster strategy (Provan et al0&0 Usually, advanced transformational
management can help cluster facilitators to enhance their corporation and involvement among
the firms and companies in the cluster. The transformational leader focuses on arranging
resources inside the group and tdus motivating the group members, and creating
commitments for the organisation by communicating its vision and considering the goals
(Podsakoff and Organ 1986). A more distinguished level of commitment lessens the threat of
opportunistic action, reducdise transactional costs, and improves the cluster's effectiveness
(Hong et al. 2009).

The operational and strategic behaviour of the industrial clusters is also restricted by the
need for customising their management plan. Industrial clusters must ehdasterspecific
management plan to satisfy their companies. They should accumulate-shestéic human
capital and manage the cluster based on its specific features, like the position of companies in
the value chain (Poppo and Zenger 1998). Invessnara customised management strategy
can positively affect the effectiveness of clusters, as companies are willing to pay for services
and goods provided by the clusters (Jungwirth et al. 2011).

Local networks are market information sources, helpingpaomes join international
markets. Cdocation and local communications create new market opportunities because

companies are elmcated or work together in a network. Managers must extend networking
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aptitudes to maximise network opportunities (Brown eR@lL0). Local specialised markets
and industrial clusters have been a driving power in developing markets, from rural to
economic base markets. Strong links between the growth of industrial clusters and specialised
markets based on social and economicgames have driven the maturity of market relations.
The role of specialised markets is vital as a dominant channel for distributing products in a
country and abroad (Bellandi and Lombardi 2012).

While most research on industrial clusters has examireeéfthct of individual factors
on the success of industrial clusters, few researchers have focused on comprehensively
identifying the factors affecting the success of industrial clusters. In addition, most of the
research was based on case studies tdlimbest practices in managing industrial clusters. In
contrast, less attention was paid to identifying the success factors of industrial clusters using
guantitative methods. Kaabinezhad et al. (2014) reviewed the literature to extract the factors
affecting the success of industrial clusters. They used a Network Analytic Process (NAP)
approach to analyse the effect of factors and their interrelationship in the context of industrial
clusters. Their findings show that the human resources and the envirorfncempanies,
sales policies, and cooperation level within industrial clusters are the most influential factors
in the success of industrial clusters. Also, they labelled factors in three dimensions: basis and
foundation, business and enterprise, and maiRet Giudice et al. (2014) surveyed 943
technological companies in four countries to analyse the relationship between industrial cluster
involvement, organisational learning, and organisational adaption. Their findings show that
inter-company collaboratio and communication, social network, financial strategy
improvement, and product quality enhancement are the most critical factors in increasing the
performance of industrial clusters. This study reviewed the literature of industrial clusters to
find thecritical factors and measures on the success of industrial clusters and reported in Table
2-9.

50| Page



Table2-9-A summary of key literaturelndustrial clusters factors and measures.

Industrial cluster factor

Measure

Reference

Basis and foundation

Skilful employees

(ZHU et al. 2005; Lee et al. 2012; Figueiredo
al. 2014).

Working capital
(financial resources)

(Zhong et al. 2006; Lei 2009; Veselovshyal.
2015; Andreeva and Shevchik 2017)

Technology

(lammarino and McCann 2006; Coletti and
Policy 2010; Libaers and Meyer 2011)

Innovation and R&D

(Eraydin et al. 2005; Hamaguchi and
Kameyama 2007; Nishimura and Okamuro
2011; Turkina and

'Van Assche 2018)

Internal communication
(within the industrial
cluster)

(Bat helt et al 2008

2012; Men 2014)

Controlling the external
environment of the
industrial cluster

(Adeoye et al. 2012; Mai and
Phuong 2016)

Controlling the internal
environment of the
industrial cluster

(Hornsby et al. 2002; Lansiluoto et al. 2016)

Effective policy

(Frattini et al. 2013)

Work specialisation

(Karlsen and Development 2005; Chikan ef
2008; Petrenko et al. 2019)

Rules and regulations

(Gereffi and Lee 2016; Lund
Thomsen et al. 2016)

Business and enterprise

Strong suppliers

(Steinle et al. 2008; Szanyi et 2D10)

Strong cooperation

(Newlands 2003; Brenner 2005;
Oprime et al. 2011)

Reliable companies

(Padalkar et al. 2019)

Honest companies

(De Vries and Duque 2018; Lee et al. 2018)

Cooperation level

(Felzensztein and Gimmon 2008; Oprime €
2011)
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Strong competitors

(Newlands 2003; Venkataramanaiah et al. 2(
Daddi et al. 2012)

Rules and regulations

(Gereffi and Lee 2016; Lun@lhomsen et &
2016)

Goal alignment

(Pieper et al. 2008; Lepmets et2012)

Market

Sale policies

(MorelandRussell et al. 2013)

Local market demand

(RAHJI and AdewumR008; Gao and Rai 201

Foreign market demai

(Robertson and Wood 2001; Rong et al. 20

Local market outlook

(Torbaghan et al. 2016)

Global market outlook

(Mussatteet al. 2010; Kilian and Murphy 201

Connection degree of
the local value chain

(Hainzer et al. 2019)

Distance to foreign
markets

(Ojala 2015; Antunes et al. 2019)

Obstacles and
limitations of foreign
markets

(Sl i wi EsKki and Sl i wi

2.8 Conceptual Framework

A conceptual framework represents concepts, constructs, and variables of research. This study

proposed a conceptual model by reviewing the relevant studies in the literature.

2.8.1 Hypothesis Development

The relationship analysis of the DPP index, supplyrcliaivers and the total supply chain

value has been conducted by developing research hypotheses. The research hypotheses are

extended for responding to the following research questions:

A What are the key drivers of a leagile supply chain in the industuisters?

A What are the key factors of the industrial cluster for implementing a leagile supply chain

effectively?

A How does Decoupling Point Position influence supply chain drivers?

As a result of the literature review, the drivers of the SCs and kaycset supply chain

performance were recognised. Figgtéshows the supply chain drivers, DPP, and total supply

chain value constructs. This study attempted to find the appropriate practice for implementing

leagile strategy in the industrial clusters. S

the i mpact of the

SCs 6

(H1) and supply chain performancezjrand other forces of the industrial cluster factors are

considered (k| Ha, Hs).
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2.8.1.1 Supply chain drivers & Decoupling Point Position
Ha1: Supply chain drivers cause theehange in the positioning of the Decoupling Point in

the leagile supply chain.

The constructs of supply chain drivers consisting of the production, location, inventory,
transportation, and information are analysed through the following hypotheseslin detai
A Hia: The production driver causes the change in the positioning of the Decoupling Point
in the leagile supply chain.
A Hi2: The location driver causes the change in the positioning of the Decoupling Point
in the leagile supply chain.
A Huis: The inventory driver causes the change in the positioning of the Decoupling Point
in the leagile supply chain.
A Hi4: The transportatiodriver causes the change in the positioning of the Decoupling
Point in the leagile supply chain.
A Huis: The information driver causes the change in the positioning of the Decoupling
Point in the leagile supply chain.

2.8.1.2 Decoupling Point Position & supply chan performance

SCs®é managers could increase their performar
that drivers significantly impact the competitive advantages of SCs (Wangsa and Wee 2019).
SC6s managers must f i nd aan dp orsei stpi oonns iwheenrees sb oit
are high to Iimprove companies®dé output and TS

of the DPP on the supply chain performance is tested through the hypothesis H

H2: DPP adoption leads to better supply chain péormance of the companies within

industrial clusters.

2.8.1.3 Moderating variable: Basis & Foundation
Figure2-8 shows the effect of the basis and foundation variable as a moderator on DPP. The
central hypothesis @) and its sukhypotheses (kh, Hz2, Hz3, Hz.4, and H.s) arealsoshown

clearly in Figure2-8.

Hs: The relationship between supply chain drivers and DPP is moderated by the Basis

& Foundation factor of the industrial clusters.

To understand the impact of moderating variables, the following hypotheses will be tested:
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A Hsa: The relationship betweenqatuction driver and DPP is moderated by the Basis &
Foundation factor of the industrial clusters.

A Hs2: The relationship between location driver and DPP is moderated by the Basis &
Foundation factor of the industrial clusters.

A Hass: The relationship betgen inventory driver and DPP is moderated by the Basis &
Foundation factor of the industrial clusters.

A Ha.: The relationship between transportation driver and DPP is moderated by the Basis
& Foundation factor of the industrial clusters.

A Hss: The relatbnship between information driver and DPP is moderated by the Basis

& Foundation factor of the industrial clusters.

2.8.1.4 Moderating variable: Market
Figure 2-9 shows the effect of the market variable as a moderator on DPP. The central
moderator hypothesis gHand its sukhypotheses (ks, Ha-s, Has, Hasa, and Hs) arealso

shown in Figure-9.

Ha: The relationship between supply chain drivers and DPP is moderated by the market
factor of the industrial clusters.
A Ha1: The relationship between production driver and DPP is moderated by the market
factor of the industrial clusters.
A Haz: The relationship between location driver and DPP is moderated by the market
factor of the industrial clusters.
A Has: The relationshipetween inventory driver and DPP is moderated by the market
factor of the industrial clusters.
A Haa: The relationship between transportation driver and DPP is moderated by the
market factor of the industrial clusters.
A Has: The relationship between infaation driver and DPP is moderated by the market

factor of the industrial clusters.

2.8.1.5 Moderating variable: Business & Enterprise
Figure2-10 shows the effect of the business and enterprise variable as a third moderator on
DPP. The central moderator hypesis (H) and its subhypotheses (b, Hs.2, Hs.3, Hs.4, and

Hs5) arealsoshown clearly in Figur@-10.

Hs: The relationship between supply chain drivers and DPP is moderated by the

Business & Enterprise factor of the industrial clusters.
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Hs.1: The réationship between production driver and DPP is moderated by the Business
& Enterprise factor of the industrial clusters.

Hs.2: The relationship between location driver and DPP is moderated by the Business
& Enterprise factor of the industrial clusters.

Hs3: The relationship between inventory driver and DPP is moderated by the Business
& Enterprise factor of the industrial clusters.

Hs4: The relationship between transportation driver and DPP is moderated by the
Business & Enterprise factor of the industrial clusters.

Hss: The relationship between information driver and DPP is moderated by the

Business & Enterprise factor of the indimtclusters.
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Moderating variables

Figure2-7-Main research mode




Production

Location
Decoupling
Point Positio
Inventory
Transportation
Basis&
foundation
Information

Figure 2-8-Complementary research model. Effect of Basis and Foundati

moderator on DPP.

Production

Location

Decoupling
Point Positio

Inventory

Transportation

Information

Figure2-9-Complementary research model. Effect of Market as a moderato

DPP.
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Hi1

Production

Location

Inventory

Transportation

Business &
Enterprise

Information

Figure2-10-Complementary research model. Effect of business and ent
as a moderator on DPP.
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2.9 Research Gap and Summary of LR

The main novelty of this study is determining DP's role in the leagile supply chain using three
homogeneous clusters. In addition, the moderation effect and its impact on DP were studied to
determine how DP's position was changed by considering the mmdesaich as basis &
foundation, market, and business & enterprise.

This study focused on covering the gaps in the literature by evaluating the interrelationship
between SC drivers and the position of DP and further the impact of DP position on the SC
performance (to improve the competitive advantages of the SCs); dexglkpiempirical
framework and collecting data from the experts in different SCs and exploring the effectiveness
of the leagile strategy implementation in industrial clusters; examining the effect of industrial
cluster factors as moderator variables onpibstion of DP in leagile SCs.

Some scholaremphasised thean performance in the supply chaihichis referred tasthe
costbased approach to improve the performance of SC by eliminating or reducing all the extra
activities from the design of thequucts to final delivery to the customé&hen et al., 2020

On the other hand, the terngilty is an approach to introducing new products into
unpredictable, volatile, and turbulent markets to satisfy a variety of ¢lilemsnds in different

sizes ad volumes considering the high speed and high quality of the products (Rahimi and
Alemtabriz, 2022)In addition, agility in the SC is an approach that responds to market changes
as quickly as possible to meet customer neglds companies in an industra@listerthathave
adoptedhe agilestrategy must havebustexternal and internalapabilitiesto communicate

their needs with thekey suppliersand effectively meet the customers' ne@kstermann and
Zacher, 202 Nevertheless, this study considerine leagile strategy for the selected unit
research to determine the role of DP on the selected SCs.

Soni and Kodali (2012) emphasd that effective LSCS implementation could improve the
competitive advantages of the SCs and companies within it.cdmsydered cost and response
time as two principal metrics for evaluating the level of competitiveness of the SCs. However,
no standard construct exists to form the LSCS for any SCs. Indeed, SC managers must find the
most appropriate construct for implentiag LSCS depending on their S@#tributes Hence,

they surveyed the Indian manufacturing sector and collected data from experts inside India by
developing a construct for implementing LSCS effectively.

In terms of the selected method, the most appaitgmulti-criteria decisioamaking was
selected to analyse the collected datd complete the aim and objective of this studgst
scholars selecteaalsimilarmethodto conduct their research studior instance, Hagnd Boddu
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(2017) applied an MCDM tedique to find the leagile strategy factors for improving the
performance of companies operating in the perishable food sector in India. Their results
demonstrated that virtual networking (collaborative relationship), ICT, strategic alliance within
SC, andiexibility were the most influential factors for implementing LSC5et al. (2019)
explored the critical factors of LSG®selectingsuppliers in the Chinese textile industry. Their
research presented quality, service level, customer satisfactioleaahiime as four essential
metrics to eliminate the cost in the Chinese textile industry.

Moreover, mosscholars directly analysed the impact of the leagile on the SC performance
(or competitive advantages). At the same time, different drivers in tH{R&Lei et al. 2018)
play a critical role in the success of the SCs. Therefore, this study aims to find the suitable
position of DP through SC based on each driver. Galankashi and Helmi (2016) showed the
necessity of analysing the DP position concerningSC dri ver s such as | C’
distribution. Furthermore, they considered cost, quality, service leveleathdimeas metrics
to evaluate the performance of the SCs. Applying the proposed construct and framework in real
SCs was highlighted asemainstream for future research.

Consequently, this study aims to develop the relevant literature in the following gaps:

1. A lack of research has evaluated the position of DP in terms of SC drivers, including
production, inventory, information sharing, distribution, and location.

2. Less attention has been paid to examining industrial clusters' main factors quantitatively.

3. Ladck of research has focused on implementing leagile SC for industrial clusters
effectively.

4. There is no research in the literature considering the moderating effect of industrial

cluster factors on the position of the DP within leagile SC.

To complete thabove research gaphjd study selected three companies that are a member of
three industrial clusters in the north of Irantl@sscopeof researcho investigate the effect of
supply chain drivers on leagile strategi@be industrial nature ahe three companies was
limited to furniture, agricultural machine& equipment, and trout fish.

Error! Reference souce not found. summarised the most impartt methods and findings of

the relevant studies reviewed in this chapter to identify the gap research of this study.
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Table2-10-Important research and their significant findings reviewed instiigy

Study

Findings

Naylor et al. (1999a)

Emphasising that agile strategy is a practical approach tingg
with fluctuating demand and unstable markets. Also, the
strategy could be adapted to fix demand, and the companie
reduce their manufacturing costs. However, a leagile as h
strategy could be developed over an SC. The DPP is a poin
divides the SC into two main parts. The first part, which starts
the upstream side of the SC to DPP, cawpad lean strategy (with
less flection in demand). While from DPP to the downstream
the companies can follow the agile strategy to deal iths t o
needs and requirements.

MasonJones et al.
(2000b)

Adopting a leagile DP approach to SGerggineering will guarante
that customer service levels will be enhanced while costs ang
times will significantly diminish. The market winner leagile SCg
is flexibility and responsiveness, which are the principfesgility.
Also, the market qualifiers metrics are cost, {gatk, and quality.

MasonJones et al.
(2000a)

This study verified that SC management based on the leagile st
empowers managers to design the SC based on market nee
leagile approach provides leanness and agility features due
requirements of individual SC. Still, reducing the undetyathat
mi ght | ead to the ~Bull whipo

Agarwal et al. (2006)

Improved SC performance indicates that SC can quickly respo
unstable demand effectively. Leanness and agility in an SC max
profits by decreasing costs and providing what customers wani
leagile SC enables the supply side of the chain toobeeffective
and the market side to achieve high service levels in an un
marketplace.

Amir (2011)

He explored the lean, agile and leagile DP to develop a guidelir
implementing a leagile strategy. To implement an effective le:
strategy the SC managers should pay attention to the cultura
technical features. Moreover, the leagile procedure sh
implement over the entire SC. Leagile strategy should be consi
a philosophy of operation management for all decismaking
processes in SC (e.g., supplier selection and human reg
management).
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Naim and Gosling
(2011)

They categorised the developments, implementation methods
concepts of the leagile strategy based on Naylor et al. (1
presenting the original idea tfe leagile strategy. They proposec
framework and guidelirsto develop a leagile strategy.

Soni and Kodali
(2012)

They analyse the reliability of the leagile strategy in the In
manufacturing industry. They proposed a model and survey
evaluate the effective factors on the success of leagile strategy)|
manufacturing industry in India. They deployed priatigomponen
analysis to explore the most influential factors.

Purvis et al. (2014)

They develop the flexibility concept as a leagile principle prese
by (Naylor et al., 1999). Vendor flexibility and sourcing flexibil
are two main dimensions of the flexibility to implement a lea
strategy. For example, customer sensitivity inipatie level of
vendor and sourcing flexibility in SC.

Lemieux et al. (2015)

They concluded that a lean transformation should be made thrg
mixed methodi.e., topdown transformation management. Also, t
should be done according to the strategic goals of the business

Nieuwenhuis and

Katsifou (2015)

They presented DPP as an effective method for implemeat
leagile strategy in the car manufaghg industry by considering th
effect of the economies of scale in production. The findings can
companies with low production rates embed sustainable outpy
control resource consumption.

Shahin et al. (2016)

They demonstrated the advantages of the DPP methog
implementing a leagile strategy. They addressed a fuzzy [
control the distance between leanness and agility.

Galankashi and Helmi

(2016)

The operational activities of implementing a leagile strategy
been discussed in their research. They defined the effect of the |
process on the SCs based or
important activities were ranked and classified usinlylADM
technique (i.e., Analytic Hierarchy Process (AHP)).

Hag and Boddu (2017

This study proposed applying the fuzzy quality function deployn
approach to improve the leanness and agility aspects of the
recognising the significant enablers. To tackle the uncertainti
judgments in building House of Quality, linguistic adnles were
used in the form of Triangular Fuzzy Numbers.

Aktan and Akyuz
(2017)

They focused on finding the appropriate position of DP in a furn
SC. The DPP is addressed based on the features of different pr¢
Multiple approaches were applied to identify the best DP of a le
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strategy under practical constraints. The casedy's nature
developed a road map for implementing a leagile strategy.

Mostafa et al. (2020)

They followed mixed research methods, including literature
interview. The explored factors which led to an imbalance in
supply and demand side of theusing market by reviewing th
literature, such as completion time, cost of a finished hg
customer preferences, and level of skilled labour. Then they a
each factor based on the exp
confirmed that leagd implementation depends on the identif
factors.

Maharaja et al.

(2018a)

The results of conducting this literature survey unveiled those e
are yet to be made to estimate the process of achieving leg
through SCs. Researchers are expected to contribute a moc
evaluating the performance of leagile SCs. In thigexdnthis pape
ends with proposing the steps to be followed for promoting a le
SC analysis model. Such a model will benefit the manage
strengthen the weak spots for adopting a leagile strategy in tradi
manufacturing companies and gainoanpetitive advantage.

Maharaja et al.
(2018b)

A leagile SC performance analysis model has been suggested
paper. The model has been extended by consolidating the crite
leagile SCs into it. The researchers have identified these ci
investigating how to improve the performance of lEa@Cs in
companies. The mathematical model was used, and interpre
drawn from it by referring to the values derived from it has &
represented.

Alinezhad et al. (2019

A multi-objective optimisation model was developed to mak
tradeoff between production cost, product delivery time,
customer satisfaction to implement the DPP method.

Mishra et al. (2019b)

They aimed to examine the implementation of leagile strateg
healthcare systems. Their outcomes proved that the other fg
rather than demand and letwhe, should be analysed f
implementing a leagile strategy. They deployed MADM meth
(i.e., AHP) to rank the most critical factors of leagile implementa|
in the health care field. While the lean approach is appropriat
oral medicines, the leagile strategy could be adapted for ny
items and food supplements (e.g., insulin, assistive tdéohies, and
diabetic footwear).
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Fadaki et al. (2019b)

They proposed a quantitative method for leagile implementatia
formulating DPP as the deviation from a balanced leagile. ]
analyse the effect of imbalance leagile on the total performan
the SCs. In addition, the effect of uncertainty on the deviation of
from the balance leagile was examined. The findings confirmeg
the level of uncertainty directly and positively affects the Devia
from the Legality index.

Fadakiet al. (2020)

The findings show that most companies choose leagile SC 1
than the lean or agile strategy. They emphasised that the com
and SCs can increase their performance by decreeing the de
of the DPP from the balance point of leassmand agility.
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Chapter 3 Research Methodology

3.1 Introduction

A methodology is an approach to a set of steps to finding a solution to the research questions or
considered hypotheses. The main aims of conducting the methodologysammdow data

are accumulated and to recognise the reliability & validity of the data collected using various
methods (Carroll 2014). A methodology is an approach to finding a solution from the research
guestions or considered hypotheses (Carroll 2014ferent research methods can be used to
verify assumptions or obtain information to answer the research questions, including
guantitative and qualitative methods. The researcher may inclusively utilise one of these
methods or alternately integrate thencéotify the research questions or improve the assumed
hypothesis (Wisker 2007). There are various criteria to select an appropriate research method,
including the nature of the study, objective of the research, method of data analysiata

collectionapproaches.

The research methodology is a set of methods, rules, or ideas vital to distinguish an outcome or
solution to a particular subject or an issue; this requires a set of procedures to be implemented
to reach a robust and reliable conclusion (Satmédt al. 2009). Research methodology can be
defined as the steps taken to complete research systematmchplae the research problem.

Most of the research methodology presented in SCM is designed based on case studies and
surveys. The main reason atributed to the complex and mdléiyered formation of
independent companies, which are interdependent. Hence, a survey is designed to answer the
research questions and collect quantitative data to investigate this thesis's aims and objectives.
The meth dol ogi cal structure of this thesis is
Research Oniono. This model provides foundas
procedures that the researcher needs to consider to achieve the assigned aijastaseds ol

the thesis. Figurd-1 shows the research onion methodology, including the selected procedures
and choices of data collection techniques to portray the entire processes of the assigned research
methodology. Table-3 presents the research onimethod with selected approaches for this
research project, including philosophy, approach to theory development, methodological

choice, strategy, and time horizon.
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Figure3-1-The research Oniomethodology (adapted from Saunders et al. 2016).

Table3-1-The selected approaches for this study are based on the research Onion
methodology.

Research Philosophy Positivism

Approach to theorgevelopment Deduction

Methodological choice Quantitative

Strategy Survey/Case Study

Time horizon Crosssectional

3.2 Research Philosophy

Research philosophy is based on how data about a particular phenomenon can be collected,
analysed, and used (Dudovskiy 2016). Johnson (2006) emphasises that researchers and scholars
must be aware of the research philosophy and philosophical commitmemightbut the

adopted research methodology because it could negatively impact research and performed
investigations. According to (Saunders 2014), several research philosophies can be considered
to complete the research study, including positivism, criticlism, interpretivism,
postmodernism, and pragmatism. However, the two most common paradigms applied to

business and management studies are interpretivism and positivism (Saunders et al. 2009;
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Thomas 2017). By considering the concept of SC drivers aedptbposed conceptual
framework, positivism and interpretivism could be the possible research philosophies to select
for this study. Hence, the positivism and interpretivism philosophies are explained in the

following sections.

3.2.1 Positivism
In the podivist approach, the researcher is independent of the research and study, and
therefore, the researcher does not influence the outcome of the findings (Park et al., 2020). The
researcher has developed a set of hypotheses afty/gatheses through the acal review
of the literature. Combining these hypotheses, a theoretical model has emerged as the outcome
of the literature review. To test and validate the conceptual model positivistic philosophy and
deductive approach have been considered as the mesbpapte form of research
methodology that fulfils the research aims and objectives (Park et al., 2020).
Positivism is a research philosophy that onl"
via observations and senses, including measuremetttisiphilosophy, the central role of
researchers is restricted to an objective way to organise and interpret data. The findings and
outcomes of positivisresearch are quantifiable and observallark et al., 2020 The
positivism paradigm is suitable foesearch types that require observation to formulate
hypotheses or need pdetermined theories for the research (Saunders 2014).
In addition, in the positivist approach, the researcher is independent of the research and study
as well as there is not apyovision for human interest within the analysis and study.
Crowther and Lancaster (2008) emphasise that positivist studies generally implement a
deductive approach, while the inductive research approach is generally correlated with the
phenomenologphilosophy. In contrast, the phenomenology approach has provided for human
interests and concentrates on the meaning rather than facts.
In other words, in the positivist approach, the researcher is independent, which means
maintaining minimum interactiowith the participants when carrying out your research.
Moreover, investigations and studies using the positivism paradigm are purely considering the
facts that believing the world is an objective and external matter.
The five main assumptions and principles of positivism research philosophy can be
summarised as follows:

1. No differences in the logic of inquiry across science

2. The aim of the research should predict and explain.
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3. The investigation and research must be emplyicdiservable throughout the
human senses. Within the inductive approach, the researcher must develop hypotheses
to be examined during the research process.

4. Science and common sense are not similar, and common sense should not
permit bias in the search findings.

5. Science must be judged by logic only and vdhee.

The main element of posititisesearch philosophy is data or actual observations. In this
method, a researcher looks for the casual relationships and regularities in collextadddat
creates a lavlike generalisation. Also, positiissesearch philosophy employs existing
theories to develop hypotheses that are examined, confirmed, or referred for further
development of theories by further investigation (William and James 2006).

This researchs vigorously categorised as a positivism study because the hypotheses were
developed according to the facts gained from the knowledge, testing hypotheses-and sub
hypotheses using the empirical data, analgmccumulated data to measure tesults and
ability to classify and codify the outcomes as a set of predictions or laws. In addition, in this
study, the other characteristicsloépositivig approach including usirgguantitative method

such as survey questionnairg and intervies were applied due to their higher

representativeness and reliability of these methods.

3.2.2 Interpretivism
According to O'Reilly (2009), interpretivism directs to theories and epistemologies about
collecting knowledge and data from the world, which freely relies on understanding and
interpreting the concepts humans attach to their behaviours and actionsrS&0OD4) states
that interpretivism relies more on subjective interpretations than objective. Interpretivism
provides meaning to the environment using @S
is a continuous process of interpreting the social worldlewphenomenology directs to the
means humans understand the world. Interpretivism is applied to analyse the actions, which
creates and adjusts the meanings of otherso
entire business's abilities to idépthe environment and adopt the obtained strategies. Hence,
interpretivism is more suited to organisational behaviour (corporate culture) and human
resource management studies but not the current study where the causal relationship between

the factors o65Cs within industrial clusters in being investigated (Saunders 2014).
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In conclusion, by considering the nature of the current research domain and scopes of this study
to determine the measurable and quantifiable relationships between the SC driveas\dDPP
TSCV factors in the existing moderators, the conceptual framework of this study was defined
based on the established theories. Hence, it is required to examine the proposed hypotheses by
collecting actual data from the applicants, which shows stroidgmse of the positivism

research paradigm for the research philosophy.

3.3 Approachesto theory development

According to theories of research methodology, there are three typical procedures to conduct
the research, including deductive, abduction, and inductive approaches, when the researcher
will concentrate on real/actual events and use them to develop neviesheentred on
qualitative data findings, known as the inductive approach. In contrast, the deductive process
involves formulating a hypothesis and collecting empirical data to evaluate the applicability of
the theory or model for the case study (Brymad Bell 2011).Furthermorethe abductive
approach referred to address the weaknesses associated with inductive or deductive methods.
In this case, the abductive research approach starts puzzles or surprising facts which the
research process attempted t@lain it. The surprising facts might be raised to meet an
empirical or experimental phenomena which cannot be explained by the existing range of
theories (Bryman and Bell 2015).

The deductive approach is a reasoning method which works from gen@inbore specific

and informally called a tedown method. In this method, the theory must be thought or
derived from the research interests, knowledge gaps, or preceding literature review. The next
step is extracting specific hypotheses from the mairares@uestion or principal theory. Then

the data and observations will be collected based on the developed questionnaire or survey and
proposed hypotheses. The accumulated data will be tested to determine whether the proposed
hypotheses may accept or rejasing appropriating testing approaches.

On the other hand, the inductive approach moves from observation and collecting data to
generalse the theory and informally named a deterup approach. In this method, the
specific observation measures frequertth detecta particular pattern or formulate the
tentative hypothesis.

In this study, considering the preceding literature review and development of the construct,
five main hypotheses were developed and tested to determine whether the developed main
hypaheses and their stliypotheses were accepted or rejected. Henceselleetedesearch
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approach for this study is a deductive metreod the inductive method issuitable for this
research.
3.4 Methodological Choice

Fundamentally two methodologikt choices are available for the researchers to collect or
generate data for the research, including qualitative and quantitative. However, Saunders
(2014) introduced several combination approaches, including mono method qualitative, mono
method quantitate, mixed methods simple, mixed methods complex, rmadtihod
quantitative, and mukimnet hod qual i tati ve. The phrase fAmi
methodology research created by mixing or systematically integrating two primary research
methodologiesjncluding quantitative and qualitative, within a sustained inquiry or single
investigation program. The mixedethod research initiated in social science research has
recently extended to health and medical science, including family medicine, nursiiaf), soc

work, mental health, pharmacy, and other areas (Wisdom and Creswell 2013).

AThere are differences between quantitative
strategy, and many researchers and writers on research methodology perceiveetthie to

caseo (Bryman and Bell 2011).

Using statistical methods, the quantitative approach illustrates a clear and precise way to
analyse the numerical data. This approach relies on collecting arithmetical data by conducting
various mediums such as obsegvtests, surveys, and questionnaires centred on hypotheses

or theories. However, the qualitative approach focuses on collecting and analysing the
hypotheses based on the state and adjective of the events or phenomena instead of the
numbers. There are vaus methods to obtain qualitative data, such as organisational stories,
focus groups, case studies, questionnaires {semgtured or structured), interviews (open,
structured, osemi structurex] discourse analysis, ethnographies, participant obsenyaind

life/career histories (Fisher and Buglear 2010).

This study applied qualitative and quantitative methods to collect data (via a survey) and
analyse them via statistical methods. The qualitative approach was used while interviewing
the experts (7>@erts in total) to improve the validity of the questionnaire. At the same time,
the quantitative strategy was considered to conduct the survey and collect the data to verify
the main hypotheses of the thesis. Three main steps were considered to dwaluate t

hypotheses for this study:
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A Produce a survey based on the hypothetica
and their interlinking on the LSCS and TSCV.

Collect empirical information using a questionnaire from the selected companies.

A Critically evaluate the significance of the experiential data on the initial hypotheses
using statistical methods.

3.5 Research Strategy

A research strategy is a definitive plan in which a researcher considers answering the set of
guestions and objectives ashieve the aim of the study (Saunders 2014). Denzin and Lincoln
(2011) state that research strategy is the methodological link between the selected philosophy
and chosen method to accumulate and analyse data. Several strategies can be selected to carry
out the research, including archival research, grounded theory, experiment, case study, and
survey (Crotty 2020). In addition, Saunders (2014) added other research strategies, including
action research and documentary, ethnography, and narrative inqtimgugth each research
strategy has advantages and disadvantages, a survey is a prevalent and common method applied
in business and management studies (Crotty 2020). Furthermore, a survey strategy is generally
mixed with a deductive approach, allowing a egsker to collect several data samples of
appropriate sizes (Bell et al. 2018). Survey and case study approaches were selected in this
study because they are harmonised with the purpose, objectives, and limitations.

3.5.1 Case Study Method
There is a lack afigour and consistency when a certain number of case studies have been used
because the acquired data through the case studies could be affected by specific parameters or
factors. (Yin 2003). The most critical parameters affecting the data acquisitiowlenc
ambiguous questions, dubious evidence, and disorganised procedures. Furthermore, the
personal opinions of data collectors, sense, mode of questioning;asgum@ed considerations
of researchers could affect the acquired data and, therefore, tegeatbutcomes. Yin Yin
(2003) suggests that the reliability of the case study would be enhanced by eliminating personal
emotions and avoiding bias while providing the technical report from the accumulating
evidence. In addition, he believes that the regearwould remain opeminded and not

generalise observations and findings across all over the various case studies.

On the other hand, many scholars emphasised the advantages of using the case studies method

within the primary data collection. They alyl that the evaluation and analysis of complex
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phenomena with numerous inputs and variables could be achieved (Hox and Boeije 2005; Noor
2008).

Primary data can be defined as data accumulated directly from the initial source, whereas a third
party propges secondary data after its accumulation (Hox and Boeije 2005).

Although, collecting the primary data is very thoensuming, relies upon the selected case
studies, and restricts the number of cases. Nevertheless, the results and conclusions are more
reliable and valid than the secondary data.

This study mainly collects primary data directly from the employees of three supply chain
clusters, including 260 research participants. They are currently working for the main furniture,
agricultural machinery and equipment, and trout fish clusters iNoingh of Iran. In addition,

the assumed research questions were answered by accumulating information using a
guantitative approach. The selection of an appropriate case study was crucial to reflect and
explore the assumptions of this studyable 32 shows the number of participants who

contributed to this studiyom the three supply chain clusters.

Table3-2- The number of participants who contributed to this study

Supplier Manufacturer Distributor

38 164 58

3.6 Time Horizons

A time horizon can be defined as a time framework of research that proposes or plans the start
and end of the research study (Saunders 2014). Larry et al. (2014) stated that the time horizon
could be in a sequence of snapshots over a certain periodloatigddinal research or carried

out in a specific time named cressctional research. Although longitudinal research is more
time-consuming, the main advantage of this type of research is evaluating and analysing the
development and change of researchth® same time, the cresectional research attempts

to describe how factors are related in different organisations in a specific period, matching well
with the research aims and objectives of this study. The-semg®nal perspective is lemse-
conaimingthan longitudinal research (Saunders 2014).

3.7 Rating Scales

The rating scale is a closemded survey question or variant of the multigh®ice question,
broadly applied to collect information and data for a specific topic. Researchers andsscholar

used rating scales in their studies to associate a qualitative measure with the various aspects of
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a feature or product. Tull and Hawkins (2003) stated that the rating scales help the researcher
examine approaches and attitudes presented in the staqaestionnaire to collect data.

Several scaling techniques can be applied for research; nevertheless, the main three rating
scales are the Stapel scale, Semantic differential scale, and Likert scale (Bryman and Bell

2011). The Semantic differential scaléipolar, meaning two sides of a point stand.

On the other hand, the Stapel scale is considerably different, which has a unipolar scale with
ten sets of points or opinions (Louviere et al. 2013). The Likert scale is a significantly different
methodtocdl ect applicantsd opinions because the
regarding attaining their agreement or disagreement with the given or predefined statements
(Saunders 2014). In survey strategy, the Likert scale is the most appropriate mieémod

asking respondents' attitudes towards a particular subject or topic. This scale is also widely
employed when researchers explore consumer psychology (Louviere et al. 2013). Due to the

nature of this study, the Likert scale is considered for thenesgaestionnaire.

3.8 Ethical Consideration

Ethical concerns and issues must be considered before collecting data and distributing the
research questionnaire (See Appendix 5: Questionnaire and invitation form). Bryman and Bell
(2011) considered several gmible principles of ethical concerns, including inappropriate
communi cati ons, avoiding deceptive and mi sl
privacy. Hence, all these elements and codes were noticed and implemented via completing the
ethical clecklist, then examined and approved by Bournemouth Universéysal research
ethics panel . According to Bournemouth Uniyv
research, all conducted studies involving human patrticipants at the Business schdavaus

written approval from the Research Ethics Committee (REC) at Bournemouth University. The
questionnaire and all relevant documents were submitted to REC, and ethical permission was
granted on the "8 of August 2020 (See Appendix &thics approval notice). Furthermore,

collecting data was performed based on the willingness of participants' views, which allowed
applicants to withdraw from the survey. Before disseminating the survey, all applicants were
informed about the reason behind the study, the survey's timeline, and the author's role and
responsibility.

3.9 Research Design

Gray (2019) highlighted three primary research forms exploratory, descriptive, and explanatory.

The first two forms seek to explore a problem upon knowledge of a limited number of experts
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and descriptively provide a big picture of the problem. The exmandbrms focus on
discovering the causeffect relationship variables for a phenomenon and further analysing how
they affect each other (Rovito and Rhodes 2016). Kumar et al. (2019) showed that after defining
the dimensions of a research problem and dgwel an appropriate research methodology, a
researcher should focus on constructing tools for collecting and analysing data. The main goal
of the research design is to outline how to answer research questions. Sekaran and Bougie
(2016) presented six stefig doing research, including research characteristics, investigation
taxonomy, research unit, research time, research setting, and interference of the researcher and
the participants.

3.9.1 Investigation Taxonomy
Sekaran and Bougie (2016) defined two stigation categories: correlation and causal. The
causal investigation establishes the research questions to generate a distinct cause and effect
relationship. Usually, in causal analyses, several factors are recognised for constructing the
associations (@aran and Bougie 2016). According to the research model of this study, causal
investigating is deployed to analyse the relationship among supply chain drivers, leagile
strategy, industrial c¢clustersoé6 factors, and

3.9.2 ResearchUnit and Scope of Research
The research unit is the scope of the investigation in a study and for which data is collected
(Sekaran and Bougie 2016). The research unit could be an organisation, a group of
organisations, a section, or a country. According ¢ogbals of this study (i.e., evaluating the
effect of leagile strategy on the performance of supply chain in industrial clusters), the research
unit would be the organisations within three industrial clusters, including furniture, agriculture

machinery anéquipment and trout fish in Mazandaran province, Iran.

The researcher haglected three industrial clusters to ensuretti@study isrepresentative

and comprehensive of the industrial clusters in Mazandaran ProVime= industrial clusters

have ben selected to anay the opportunities of implementing a leagile strategy in a
developing country, Iran. Also, the two clusters were selected frorfcagrisupply chains.

The performance of the agnod supply chain not onlgignificantly impactghe country's

food security, human webeing, land use, and climate charge is alsovital for the global
agrifood ecosystem. Selecting Iran for this study can have a higher impact because of the
unique challenges and opportunities, releeda abroader aidiencein developing countrigs
potential for positive impact, and opportunity to address usiglied issues. By focusing on

developing countrieghe studycansignificantly contributeto developing knowledge in the
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field of supply chain strategies amdproving policies and practices that can positively impact
the lives of people in these countries. The main reasons for selecting these three industrial
clusters in Iran are as follows:

U Unique Challenges and Opportunities: Developing countries oftea tagque
challenges and opportunities that are not present in more developed countries. Studying
these challenges and opportunities can provide valuable insightsdiditessing them
andhighlight innovative approaches that might be relevant to other reesifFine et
al., 2016).

U Relevance to a wider audience: Developing countries often represent a large and
growing portion of the global populatioMany of the challenges they face are also
relevant to other countries. As such, studies of developing eesiidan have broad
implications for policymakers, practitioners, and researchers in other parts of the world
(Forestier and Kim, 2020, Morris et al., 2020).

U Potential for Positive Impact: The challenges faced by developing countries can often
profoundly inpactthe lives of people in these countries. By studying these challenges,
researchers can contributedeveloping solutions that can positively impthe lives of
people in these countries (Aly, 2022).

0 Opportunity to Address Unddesearchssues: Develping countries are often under
studied, particularly in certamesearch areaBy conducting this research in Irdiave
the opportunity to contribute weveloping supply chain knowledge there address
important questions that have been overlodkgatevious studies (Shaner, 2019).

Meanwhile, this studyfor the first time analyses the impact of the supply chain drivers on the
DPP inthe context oindustrial clusters. The industrial cluster unit has been selected based on
the followingreasons:

U Improved competitiveness: Understanding the characteristics of an industrial cluster and
its competitive strengths and weaknesses can help companies within therolpisiee
their competitiveness anktter position themselves in the marketplédsu et al.,
2014).

U Better Coordination and Cooperation: Industrial clusters often bring together companies
from different parts of the supply chandsupport industries and institutions chuster
analysis can hellentify opportunities for coordinatn and cooperation between firms
and institutions, which can lead to improved productivity, innovation, and

competitiveness (Lorenzen, 2001).
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i

Improved Policy Making: Analysis of industrial clusters can provide valuable
information for policymakers, who carse this information to design policies that are
better suited to theluster's needs and its companies' sed@this can helgnsure that
policies effectively promotgrowth and competitiveness (McDonald et al., 2006).
Improved Innovation: Industrial cltexs often have a high concentration of companies,
institutions, and resources that can support innovation. An analysis of the cluster can
help to identify the key drivers of innovation and to determine haupport betteand
leverage these drivers ftire benefit of the cluster and its companies (Turkina, and Van
Assche, 2018).

This stuwly addressed the research questions and objectives by surveying companies within

three industrial clusters: furniture, agricultural machinery and equipment, and trout fish. Not

only are these clustefearm the largest industrial clusterstime Mazandaranrpvince but also,

they face many challenges as follows (Ernst et al., 2001, Munnich et al., 2003, Saadatyar et
al., 2020):

u

High Cost of ProductionAgricultural machinery and equipment can be expensive,
especially for smalscale farmersas customers mayot have the resources to invest in
new technologies. This can limit the adoption of new technologies and make it difficult
for companies to improve their productivity and competitiveness.

Lack of Technical Expertise: Agricultural machinery and equipnodten require
specialsed technical knowledge and skills to manufacture the products. This can be a
challenge for companies in developing countries that may not have access to technical
training or support.

Inadequate Infrastructure: In many developingntoas, there is a lack of adequate
infrastructure, such as roads, bridges, and storage facilities, which can make it
challengingto transport raw materials within the supply chain.

Limited Access to Finance: Small and Medium size companies in develapingries

often face significant challenges in accessing financirestablishrsupply chains. This

can limit their ability to invest in new technologies and improve their competitiveness.
Limited Availability of supplies: The limitedAvailability of supples can make it
difficult for companies to manufacture their machinery and equipment, leading to

increased downtime and reduced productivity.
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U Seasonal Fluctuations: products are often subject to seasonal fluctuations, which can
result indemand change This can make it challenging for manufacturers and suppliers
to plan production and manage their supply chains effectively.
Based on the above reason, this study addresses the research objectives in 1) a developing
country, i.e., Iran; 2) select units as irgtial clusters; 3) select three significant industrial

clustersincluding furniture, agricultural machinery and equipment, and trout fish.

3.9.3 Research Time
In this study, data would be collected only once. According to the type of research, there is no
reason for collecting data with a predefined interval (longitudinal research time). Hence, this

research is categorised as crssstional based on the time aspect (Sekaran and Bougie 2016).

3.9.4 Research Setting
Sekaran and Bougie (2016) classified reseanth field study, field experiment, and lab
experiment according to the types of investigation and researcher interference. The research is
known as a field study if the researcher only asks the respondents to give their idea and does
not let them make gchanges. A field experiment is when the researcher changes explanatory
measures in the field experiment class to examine their effect on the response variable. Finally,
the causesgffects relationship is tested in the lab experiment. Since the resp®mdamntot

change the questionnaire, this research falls into the field study taxonomy.

3.9.5 Researcher Interference
Sekaran and Bougie (2016) specified that thi
workflow within the research unit directly dapks on the investigation category. In this study,

the researcher has ndearference in the workflow.

3.9.6 Measurable and observable variables
After developing the constructs and hypothesis, measurable and observable variables should be
employed to analyse the proposed conceptual model. Then the questionnaire would be designed
based on the defined measures. This section identifies the measmdbleservable variables
for the research model, including Decoupling Point Position (DPP), supply chain drivers,
industrial clusters factors (including basis and foundation, business and enterprise, and market),
and Total Supply Chain Value (TSCV). In aitwh, all questions would be measured based on
the 6point Likert scale ranging from strongly disagree (0) to strongly agree (5).
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Decoupling Point Position

Table3-3- Questions to measure the DRetor of leagile strategy.

Code Questions

DPP1 The main production approach of the company is designed to respond to all marke

DPP2 The main production approach of the company is designed by considering the ma
efficiency to decrease costs.

DPP3 The main inventory management of the company focuses on holding work in proce
products rather than the final product.

DPP4 | The main inventory management of the company focuses on holding final products
than work in progress.

DPP5 The companyds supply chain distributdi
according to the market's demand.

DPP6 The companyds supply chain distributd.i
market after receiving the actual demand frommarket.

DPP7 The companyds supply chain shares inf
versa.

DPPS The company only shares information with limited partners in the industrial

cluster.
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ii.  Supply chain drivers i Production:

Table3-4-Questions to measure production factors as supply chain drivers

Code

Questions

Prol

Products' due dates are short in the company.

Pro2

The product cycle time is short in the company.

Pro3

The production variation cost in the company is high.

Pro4

The demand for products is high in the company.

Pro5

The production utilisation rate is high in the company.

Pro6

The companyds products are designe
cost.

Pro7

The company reduces any kind of waste as much as possible.

lii.  Supply chain drivers i Inventory:

Table3-5-Questions to measure inventory factors as supply chain drivers.

Code | Questions

INV1 | The high volume of raw materials holds in the company.

INV2 | Low volume of final products holds in the company.

INV3 | The demand is rather constant for final products in the company.

INV4 | The order point is rather fixed in the company.

INV5 | The inventory holding cost of the final products is high in the company.
INV6 | Inventory turnover is high in the company.

iv.  Supply chain drivers i Location:

Table3-6-Questions to measulecation factors as supply chain drivers.

Code| Questions

Locl | The appropriate location of the company led to decreased costs, includin
energy, transport infrastructure, business services, telecommunications, and |

Loc2 | There is appropriate infrastructure in terms of land, energy, transpor
telecommunications, due to the location of the company.

Loc3 | The suitable location of the company has enhanced your access to business
such as air, sea, and land transport services, financial services, legal servig
information technology.

Loc4 | The suitable location of the company increases thigadldy and quality of labou

education and skill.
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Loch

The companyds | ocation within the
policy stability.

V.  Supply chain drivers i Information:

Table3-7-Questions to measure Information factors as sugipdyn drivers.

Code| Questions

Infl | The company to share more accurate information with its partners within the inc
cluster to respond to customers' changing needs.

Inf2 | The company have built a partnership with a few partners within the industrial ¢
to share more accurate information to reduce supplier uncertainty.

Inf3 | The development of IT provides numerous opportunities for your company to in
the level d information sharing within an industrial cluster.

Inf4 | The rapid development of IT technology forces your company to share more ac
information with partners in the industrial cluster.

Inf5 | Top management/coordinator of your industrial cluster support companies in sh
information with other partners through the supply chain.

Infé | Top management of the company supports your company in sharing informatio

Inf7 | IT enables the company to open new opportunities for increasing value through
information sharing within the supply chain.

Inf8 | Trust among the partners within the industrial cluster has removed obstacles to
information sharing between partners.

Inf9 | Partner's commitment within the industrial cluster leads the company to share g
information, which indicates a high level of information sharing.

vi.  Supply chain drivers i Transportation:

Table3-8-Questions to measure transportation factors as supply chain drivers.

Code | Questions

Tranl | Products and raw materials are delivered quickly among company partners
the industrial cluster.

Tran2 |[The companyds transportation syste

Tran 3 | Transportation proficiencies improve the utilisation

facilities/equipment/workforce in providing the company's services.

Vil. Industrial clusters basis and foundation:
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Table3-9-Questions to measure thasis and foundation factor in the industrial cluster

Code | Questions

Basl | Skilful employees are working in the company.

Bas2 | The company has a high net working capital (financial resources).

Bas3 | The company secures growth and revenue from industry sectors characteris
new and rapidly changing technology.

Bas4 | The company considers technological innovation and R&D to improve its
innovation capacity.

Bas5 | The company has an excellent communication infrastructure for communica
with other companies in the industrial cluster.

Bas6 | The company has a great deal of control over its external environment.

Bas7 | The company has a great deal of control over its internal environment.

Bas8 | The company has adequate training and development policy.

Bas9 | The company has a high degree of work specialisation.

Bas10| Rules and regulations of the company occupy first place in the organisation
structure.

viii.  Industrial clusters business and enterprise:

Table3-10-Questions to measure business and enterprise factors in the industrial cluster.

Code

Questions

Busl

There are strong suppliers within

t

Bus2

There is strong cooperation among the companies in the industrial cluster.

Bus3

There are reliable companies within the industrial cluster.

Bus4

There are honest companies within the industrial cluster.

Bus5

Companies cooperate within the industrial cluster.

Bus6

There are strong competitors within the industrial cluster.

Bus7

All members have compiled the rules of the industrial cluster.

Bus8

All members align with the goals of the industrial cluster.

iX. Industrial clusters market:
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Table3-11-Questions to measure market factors in the industrial cluster.
Code | Questions

Markl | The company follows constant sale policies within the industrial cluster

Mark2| The demand for the companyds produ

Mark3 | The company has a positive outlook on the future of local markets

Mark4 | The company connects to the local value chain of its products

Mark5 | The distance of the company to foreign markets is short

Mark6 | The company has a positive outlook on the future of global markets

Mark7 | There are no obstacles and limitations to foreign markets for the company w
the industrial cluster

Mark8 | The demand the foreign markets is high for the company

X.  Total Supply Chain Value:

According to (Gunasekaran et al . 2004) ,

chainés capabilities due to failure to

Naylor et al. (1999a) identified the feperformance metrics, indaiing leadtime, service,

cost, and quality, to assess the performance of an SC. Hdgushows the metric of total

supply chain value.

Meeting Customer Requirements Customer Support

Fitness for Use Product Service

Process Integrity Product Support

Minimum Variances Flexibility to Meet Customer Demands
Elimination of Waste Flexibility to Meet Market Changes
Continuous Improvement

Quality | x | Service

D -

/ Cost | x|Lead Time

Design and Engineering Time to Market
Conversion -Concept to Delivery
Quality Assurance -Order Entry to Delivery
Distribution Response to Market Forces
Administration Lead Time
Inventory -Design, Conversion, Eng., Delivery
Materials Materials

Inventory

Figure 3-2- Total Supply Chain Value (TSCV) MetrigMason
Jones et al. 2000a)

ma n

adapt

There is extensive literature on SC dealing with supply chain performance metrics and

competitive advantages. Indeed, scholars have aimed to identify the optimal SC performance
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metrics according to the nature ofinstt€eds pr o
ArifUz-Zaman and Nazmul Ahsan (2014) presented
flexibility metrics for evaluating high volume, leprice products under the lean strategy.
Shepherd and Ginter (2010) addressed the shortage of studnespmrformance metrics of

SCs by reviewing the literature and suggesting possible avenues for future research. They
argued that schol ar s shoul d pay more atten
measurement systems and evaluate the metrics' effeas/éoradifferent SCs (Shepherd and

Gunter 2010). Maestrini et al. (2017) reviewed the SC performance metrics literature and
presented the necessity of evaluating the performance of the SC by considering different drivers

of the SCs. This study attemptsdéov al uat e the effect of the LS
further on the TSCV based on the fquerformance metrics, including quality, servilsgd

time, and cost. Table-32 shows the assigned questions to measure TSCV in this study.

Table3-12- Questions to measure Total Supply Chain Value.

Code | Questions

TSCV1| How well does the company perform relative to its competitors in terms of cost’

TSCV2| How well does the company perform relative to its competitors in terms of quali

TSCV3| How well does the company perform relative to its competitors in terms ofilead

TSCV4 | How well does the company perform relative to its competitors in terms of servi

3.10 Data collection

The survey questionnaire has been developed according to the measurable and observable

variables. The following four parts are considered for desighegjuestionnaire.

3.10.1 Questionnaire Development
Although the main method to acquire primary data from the cluster of SC is considered the
survey, the questionnaire form has been checked and assessed by interviewing the local experts
to ensure the questis' consistency, validity, and quality.
The literature review explored wethown and commonly used factors for effectively
i mpl ementing LSCS and the SCsd6 drivers and

help this study to first collect the datgated to the position of the clusters in the north of Iran
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according to the LSCS factors. Also, the questionnaire would be used to collate the value of
each factor, driver, and metric relative to the other one according to the proposed construct. In
thismanner, the questionnaire comprised of two parts: the position or situation of LSCV factors,
SCsd6 drivers, and SCs06 performance metrics a
to the other items. The designed questionnaire is shown in AppénRieskearchers in the SC
managers widely use thepdint Likert scale or similar Likert scale to simplify the survey

method and increase the data collection rate (Saaty and Vargas 2006; Saaty and Cillo 2008).
The questions and options were estimated thtoug e s pondent s6 per-ceptua
point Likert scale as summarised in Tablé3 The Likert scale (0 to 55everal researchers

applied a €ooint scale used zero to five Likert scale in their studies due to provide a rational
reason to omission eliminate the migoint in the questionnaire survey (Wang et al, 2000;

Wang et al. 2004; Gandhi et al., 2016; Shipley, Cao, & Davis 2017; Adafin et al., 2020; Ghode

et al. 2020). Response to this type of questionnaire provides an interval scale dbticacter

the measuring scale and makes the collected data more suitable for the various statistical data
analysis (Ling et al. 2000; Kululanga et al. 2001; Odeyinka et al. 2008; Chileshe, and Yirenkyi
Fianko 2012).

Table3-13- The Likert scale({to 5) used for thesC and TSCV variables
Intensity of Importance| Definition for all variables Definition for TSCV
0 Strongly Disagree Much Worse

1 Disagree Worse

2 More or less Disagree Somewhat Worse
3 More or less Agree Somewhat better

4 Agree Better

5 Strongly Agree Much Better

3.10.2 Validation of the Questionnaire by Interviewing Experts
The validity of the questionnaire concerns the extent to which an instrument measures and what
it intends to measur e. (Nascimento Ferreira
two sets of interviews were assigned to seven SC experts to enr@\quality and validity
of the questionnaire. Within the interview, the main goals of the research, the findings from
the literature, the proposed hypothesis, and developed constructs were explained to the experts.
According to (Goldie and Pritchard 89), there are three types of interview methods to collect
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personal experiences and professional opinions from interviewees known as unstructured,
semistructured, or structured interviews. In addition, Bryman and Bell (2011) state a 38%
possibility of rasing new questions during a qualitatiwestructured interview. Therefore, this
approach is more flexible and leads to amendments to the questionnaire form. The questions in
a structured interview, embedded in a guantitative methodology, are fixed armt bann
changed. Any answers that would not fit the study could be considered noisy data and ignored.
Furthermore, within certain studies, the questions and answers are standardised to increase the
validity and reliability of the structured interview (Brymand Bell 2011).

Unstructured interviews are extensive because there is no script or fixed questions within the
discussion. The interviewee may define a general theme for the interview, and a conventional
conversation may occur. This interview form isliséid when the researcher searches for a
gener al sense of the intervieweebs thoughts
agendas (Bryman and Bell 2011). However, if there was an existing theme in which a
researcher must focus on the subject, ématstructured interview is the most appropriate type.
Within the semuistructured interview, the interviewer would concentrate on the opinions and
interests of the interviewee, which allowed the topics ofteples to be discussed, expanded,

and ultimatéy guided by the interviewee. Consequently, the given answers by the interviewee
become more natural and tend away from the researcher's question, leading to the elimination

of the researchero6s agenda.

Hence, the senstructured interview was selected this study to check the quality of the
survey, avoid any ambiguity in the questions, and enhance the consistency of the questionnaire
before conducting the survey. Furthermore, Bryman and Bell (2011) state that the reliability of
the obtained opinion isxcreased with this form of the interview when multiple scholars are
involved in the interviews. As discussed, the setnictured interview helps to enhance the
qguestionnaireds overall qguality by reflecti
restridgions on the questions. For this study, seven specialists from SC drivers were selected to
conduct the senmstructured interview and assess the questionnaire.

The method of executing the interviews was faeéace to increase the quality of the
procedue. The interview duration would be between2.5 hours per meeting. The total time

for the discussions was estimated to be around 14 hours. Initials were applied due to privacy
requests from the interviewees for all technical reports and publicatiomst€hviews would

be conducted in a calm environment with minimal interruptions and distractions to create a

more comfortable environment where the interviewee will more likely give accurate answers.
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In addition, native languageasconsidered. Since ttageveloped questionnaire is comprised
of two parts, the main survey will be conducted to evaluate the hypotheses of this thesis.
3.10.3 Participant
The participant part describes the details of the study, including the research title, the
researchers' contact information, the research institution, and the research objectives and
questions. Then participation procedure is presented, consisting addimggion how to fill
the questionnaire, the expected time of completion, the number of questions, and the measuring
scale (6point Likert scale). Finally, the researcher has emphasised that there are no risks or
benefits in the research and anonymityaman f i dent i al ity of response
will be preserved.
3.10.4 Panel Selection
Screening questions would be deployed to guarantee only appropriate and skilled experts
complete the questionnaire. Therefore, the potential experts who are not qualified were
removed from the panel. Screening questions are as follows:

A Do you have a rola configuring your company's industrial cluster?

A Do you have a role in coordination with the upstream and/or downstream side of

your supply chain in the industrial cluster?

Respondents would be eligibl e sreaingquesidns.f i ed
3.11 Data Analysis techniques

3.11.1 Confirmatory Factor Analysis
Confirmatory Factor Analysis (CFA) is a quantitative method that can be applied to verify the
structure of a set of observed variables. CFA helps the researcher test the propasedibypo
with an interrelationship between the observed variables and their underlying latent constructs
(Hussain et al. 2016). CFA is a structural equation modelling (SEM) technique to analyse the
relationship between measures and factors (Khan et al).2@28y scholars applied the CFA
method to evaluate the impacts of the factors on the performance of the SCs (Khan et al. 2019).
For instance (Zhang et al. 2006) used CFA to analyse the effect of flexibility on enhancing the
value chain of SCs. They colted data from 273 manufacturing executives and applied the
CFA method as a tool for structural equation modelling (Zhang et al. 2006). Wang and Ahmed
(2004) focused on the measurement constructs of organisational innovativeness. They
identified five dimen®ns of an organisation's overall innovativeness and tested their
construct's validity using CFA (Wang and Ahmed 2004). Hence, the CFA can analyse and

validate the supply chain constructs based on structural equation modelling (Habidin et al.
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2015). Thertore, this study proposed two constructs of LSC6 d @&i@&és snd TSCV and
applied CFA to validate them.

3.11.2 Structural Equation Modelling (SEM)
Structural Equation Modelling (SEM) comprises a set of comprehensive multivariate
techniques to examine hypotheses that link between variables (i.e., unobserved variables) and
observed variables (i.e., measured) (Hoyle 1995). Rigdon (1998) stated thaisS&M
methodology that tests, estimates, and represents a theoretical network of the linear relationship
between variables. Byrne (2013) also specified that SEM is a statistical approach mainly
applied to confirmatory factor analysis rather than exploranafysis.
According to (Byrne 2013), the SEM approach has three main advantages compared with other
multivariate techniques (multiple regression, conjoint analysis, and multivariate analysis of
variance). The SEM technique can assess measurement enmidpendent and dependent
variables, while most traditional multivariate approaches inadvertently ignore measurement
error by not using explicit modelling. Furthermore, the SEM analysis can estimate the variables
(unobserved values) by using observedaldes. Also, the proposed constructs can be tested
against the data using SEM. A model can be imposed and evaluated to fit the cdi¢ated
(Byrne 2013).

There are typically two methods to measure the parameters of SEM, includivaritdrece

based (i.e., componenbased) method and the covariatesed approach (CB/SEM)
(Haenl ein and Kaplan 2004) . Usual | ypasedt he t ¢
approach, in which several software packages are available to conduct covbasede
analysis, infuding LISREL, COSAN, SEPATH, EQS, and AMOS.

On the other hand, if the covariadgased extends to its restrictions and limitatimasiance
basedSEM would be applied to analyse the model. The Partial Least Squares (PLS) path
modelling is one of the Wleaccepted approaches developed based on the vahiased SEM

to assess a construct and its hypotheses. The PLS path analysis is appropriate for a small sample
size. Different software packages are available to assess a construct based onrhasethce
technique (i.e., PLS/SEM), including PLS graph and Smart PLS (Haenlein and Kaplan 2004).
Determining the most appropriate sample size for the SEM analysis is critical due to the
inconsistency in the literature review to identify the best SEM approattefoollected sample

size. Some research indicated that simple SEM constructs might be practically tested even if
the sample size (N) is relatively small (Hoyle 1995; Marsh et al. 2011). Most researchers

consider a small sample size (N) from 100 to 15€eokmtions (Anderson and Gerbing 1984;
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Tinsley and Tinsley 1987; Ding et al. 1995). Other researchers consider a larger sample size
(i.e., N=200 (Hoogland and Boomsma 1998; Kline 2005).

Muthén et al. (2018) examined various studies using the simuladged method to determine

a reasonable sample size for a simple CFA model. Their studies demonstrate that N=150
observation is enough for normally distributed data without missing observations.

Kline (2005) stated that for the mufroup modelling, therule of thumb showed 100
observations (i.e., cases) per group required to complete a reliable SEM analysis. Novikova et
al. (2013) suggested that SEM requires a minimum of 200 sample sizes to evaluate a basic

model, while the complex models might requarger samples to achieve statistical power.

Most researchers have referred to the rule of thumb, which shows a minimum of ten
observations per indicator required to complete the covariaaeed SEM analysis.

Munim and Schramm (2018) considered the astp of logistics performance and port
infrastructure on economic growth for 91 countries with seaports. They appligdrifiece
basedSEM analysis by collecting 228 observations for their complex construct. They found

that developing countries must inope port infrastructure quality continuously.

Green et al. (2019) studied the supply chain management (SCM) model to develop an
empirically assessed construct within its operation. They defined 83 indicators or measures for
their construct while collesig data/observations from 136 United States manufacturing
companies via an online survey. According to the rule of thumb, their sample size (N) is
significantly lower than ten observations per indicator; hence they applied a partial least squares
structurd equation modelling (PLS/SEM) to assess the efficacy of the theorised model using
WarpPLS 6.0 software.

Fadaki et al. (2020) conducted quantitative research on hypercompetitive and dynamic business
environments. They applied variadcased SEM analysi®[S/SEM) to analyse collated data

from 299 Australian companies.

Rehman Khan and Yu (2021) conducted a study to evaluate theneconmental
performance using a varianbased SEM approach via Smart PLS software to test their
hypothesis. They collectathta from 415 manufacturing companies. They concluded that the
green information systems and internal environmental management strongly and positively
influence the execution of green supply chain practices.

Inman and Green (2018) studied the influenicgreen supply chain management practices and
lean manufacturing on environmental performance using PLS/SEM and CB/SEM approaches.
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Their results demonstrated that although there is a slight difference between statistical results,
the two analyses' remaikeconclusions are the same. The minor differences between the

statistical values do not change the boundary of the findings.

Finally, the preceding literature review asserted that PLS/SEM was-auwiteltl approach for
hypothesis testing, prediction, and maximising the variance explained by dependent latent
construct (Hair et al. 2011; Matthews et al. 2018).
For the current stly, the defined research construct consists of five SC drivers and three
moder atorsoé variables, including @ovariancedi cat o
basedSEM (CB/SEM) for the proposed construct, it would be essential to collect a tnmim
of 670 observations (10 observations per indicator).
While in this study, 212 applicants replied to the survey successfully, showing that the collected
data and number of samples are insufficient to conduct the CB/SEM analysis. Hence, the
PLS/SEM hadeen selected to analyse the proposed construct for this study.

3.11.3 Limitation of the SEM
The most common method to analyse quantitative data is structural equation modelling (SEM)
which consists of a group of techniques including confirmatory factoysiedCFA) and path
analysis. Despite the existing advantages of using SEM for the quantitative approach, some
drawbacks and difficulties are including examining the large model in small samples, failing
to compare the alternative concepts and models,inig@ckonsideration of distribution
assumptions before starting SEM, and applying insufficient methods for evaluating model fit
(Goodboy & Kline, 2017).

Although under particular circumstances, the SEM approach tests the relationship between
variables of iterest in a given theoretical model (Raykov & Penev, 2001). Hence, one of the
disadvantages of the SEM approach is comprehending the relation between the measurement
model, its indicators, and latent variables to ensure the developed model or studiedttconst

can be interpreted correctly.

Another major limitation of using SEM is the model verification feature applied in software
such as SmartPLS because most software does not propose model validation. However, the
selected software for this study as Siak& provided this opportunity for the explanatory
factor analysis. In addition, the model validation aims to provide more evidence for the
hypotheses and determine the construct or model from the collected data. While. In this study,
the construct has beelefined previously based on the preceding literature review. The CFA
was performed to ensure whether the proposed model or construct is valid.
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The generalisation of the outcome was the most important issue when the SEM was applied
because outcomes frothe SEM approaches are subjected to selection effects and sampling

concerning at least three aspects, including individuals, measures, and occasions (Jeon, 2015).

To generalise the acquired results, it is required to conduct thevaiadation index. t means
the computed results from a single sample should likely fit an independent sample. Then this

model or index is useful to compare with alternative models.

Another limitation of the SEM approach is the nature of the latent variables. Becauserhe nat

of the LVs depends on how to define and select the indicators, which may influence results and
interpretation (Jeon, 2015). Unfortunately, in this study, the transportation variable has been
eliminated because the number of selected measures wasciaatifiThe third limitation of

using the SEM approach is the occurrence of the measurement, as several potential parameters
can affect the measurements afterwards. It means the time interval can affect the measurement;
therefore, the collected data migftut (or might) fit the developed construct during the time

interval.

Although SEM is a useful approach to analyse multiple causes and effects between data, there
are still several issues, such as the requirements of homogeneity and linearity obsattan
amount of the residual should not be correlated with variables that precede it in the model, the
variable should measure on an interval scale, and the variable measure without any errors.
Usually, it is complicated to collect data without any erfn@nce random or neiandom errors
can appear; nevertheless, they should not affect the validity of the measurement (Jeon, 2015).

Most assumptions are hard to satisfy and therefore create a limitation for any study.

Several quality checks were considkte mitigate the abovenentioned issues to ensure the
selected quantitative analysis is the best and most appropriate method for this study.

The normality tests were the first and most important quality checks applied after data
collection. This study gpied two normality tests, including Kolmogor&mirnov and
ShapireWilk tests, to ensure that the collected data does not follow normally distributed data.
Hence, applying the neparametric tests like a partial least square (PLS) approach is required
to complete this study. In addition, descriptive analyses, including mean, skewness, and
kurtosis, were applied to ensure the strength of the parameters. The quality criteria, including
Cronbach's Alpha, totalem correlation, and Cronbach's Alpha if themtes deleted, were

used to determine the internal consistency and reliability of the collected data. The enhanced
literature review was preceded to ensure whether the developed sample size from the

questionnaire was appropriate for the SEM analysis. It s@asluded a minimum of 670
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observations (10 observations per indicator) is required to conduct covavases SEM
(CB/SEM) for the studied constru@flatthews et al. 2018)While in this study, 212 applicants
replied to the survey successfully, which shows that the collected data and number of samples
were not large enough to conduct the CB/SEM analysis. Hence, the PLS/SEM has been
selected to examine the proposed constandtdeveloped hypotheses.

3.11.4 Bootstrapping Approach
According to (Hesterberg 2011), the bootstrapping approach is a statistical method that
resamples the obtained dataset to produce many simulated samples. This procedure allows
researchers to compute thenstructs' standard errors and confidence intervals and implement
hypothesis testing for many types of sample statistics. The bootstrap approach is a more
suitable alternative to traditional hypothesis testing and can be used for several conditions. In
this study, after each round of CFA, the bootstrapping analysis was applied to testify the Tvalue
(i.e., T-statistic) of the pathway between the indicator and variable and the pathway between
variables. The bootstrapping approach is a nonparametric techthmjueests the statistical
significance of several PLS results such as
ForneltLarcker (Hair et al. 2017).
In this case, the-Value of the path coefficient should be higher tharatisolute value of 1.96
(i.e., |£1.96| ) at 95% level of confidence. Any statistical significance betwiedicator
variableshows whether the studied variables or items contribute to the model or not. In other
words, the Tvalue of the pathway between indicator and variabledrigian threshold limit
|£1.96] at a significant value (@value) higher than 0.05 was not contributed to the construct.
Whereas if the dvalue of the independent variable is higher than the accepted limit (|+1.96])
at a significant value lower than 0.@Be variable will play an essential role in the prediction
process (Gibson 2021).
3.12 Quality criteria
In addition, several criteria were considered to check the validity of the construct before and
after omitting the items (i.e., indicators), including Composite Reliability (CR), Average
Variance Extracted (AVE), Cr oy based loida@nellAl p h a,
Larckerwhile conducting the CFA process.
Al t hough Cronbachdés Al pha is a common pract.i
will be explained in detail in chapter 4, sectior8 @Bollen and Long 1993; Garson 2011; Cho
and Kim 2015; Bae 2020; Mikhail et al. 2020). In addition, it is essential to check the quality of
the construct using other statistical approaches, as explained in the following sections.
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3121 Cronbachds Al pha
The reliability and internal consistency of thalected data must be tested to ensure whether

the accumulated data has been measured base on the considered criteria in the survey (Sharma

et al . 2017) . Hence, Cronbacho6és al pha index
scales. Fadakietal. Z®a) recommend that if Cronbachos
for scale robustness, the accumul ated data w

has been formulated as equation (1).

0 L zp b (1)

Wherei is the number oftte items| 4 is the average covariance between item pairs, &nd
presents the average variance. The SPSS software (IBM SPSS Statistics V.26) will be used to

analyse the reliability and internal consistency.

3.12.2 Composite Reliability (CR)
The composite reliability (CR) was also considered reviewing the convergent vafidiitg
construct at each round after removing the indicators from the construct. According to (Hair et
al. 2011), the threshold limit of CR must be 0.7 and higher than it, which is calculated by

equation 2.

B B wot

Where CR indicates the composite reliability;represents the standardised factor loading, and

W W (-9 shows the variance due to the measurement error.

3.12.3 Average Variance Extracted (AVE)
Anot her method to test the validity of the
was the average variance extracted (AVE). The AVE measures the level otgaragiured
by the proposed construct against the level error measurement. According to (Hair et al. 2011),
the accepted limit of 0.5 and higher is an excellent level to show the validity of the construct.

The applied CR in this study was calculated \itjuation 3.
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Where AVE indicates the average variance extractetepresentshe standardised factor

loading, and shows the number of items.

3.12.4 Discriminant Validity based on Fornell-Larcker criterion
Discriminant validity is applied to ensure no significant difference exists between the variance
of different variables. The discriminant validity demonstrates the differences between one
variableand another in the same construct, the standard approach to assessgar@iioe
basedconstruct in SEM (Shook et al. 2004; Shah and Goldstein 2006). In other words, the
(Fornell and Larcker 198Xyiterion was commonly applied to evaluate the degreshafed
variance between the construct variabl#salso calculates the differences between the
overlappingmodels(Hair et al. 2017). In this study, the Forrke#rcker criterion was applied
after CFA and bootstrapping tests of the final round when tmstieat of drivers and
moderators were approved. According to (Fornell and Larcker 1981), the correlation between
each item and itself must be higher than the correlation betwedtethatvith other items. In
addition Hairet al. (2017) stated that ariable in a construct must describe the variance of its
indicators better than the variance of other variables in the construct. Hence, the square root of
AVE for each variable must have a greater value than the variance of other variables in the
construct Therefore, it is required to compare the square root of AVE for each variable placed
on the diagonal of the matrix with the correlation coefficient for each construct in the relevant
columns and rows or off the diagonal.
The main reason for applyingsdgriminant validity based on the Forne#rcker criterion is its
simplicity in calculating and comparing the results. According to Shiu et al. (201A)thelt
Larckercriterion can be applied more widely in various disciplines and is the most common
approach to evaluating distinctiveness because it is required to conduct a single measurement
to finalise the answer.
Several researchers have applied discriminant validity based on the famnc&kr criterion
for their study to demonstrate the correlation between each variable (Achenbach et al. 2005;
Farrell and Rudd 2009; Henseler et al. 2015; Mohammadi and Mahmoodi 2019; Fadaki et al.
2020; Hilkenmeier et al. 2020). Hence, in this studg,dtscriminant validity is based on the
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FornellL ar c k er criterion, which has been appl i e

construct and another time for the final round of the modethitori ver 6 s construct .

3.12.5 Analysis of R-squared ()

R-squaed value has also been named a coefficient of determination applied within the SEM
analysis to determine how the proposed model fits the collected data in the concept of
regression analysis. In PLSEM analysis, Rwas applied for hypothesis testing; haoeg it

is useful for predicting and forecasting approaches (Glantz et al. 1990; Draper and Smith 1998)
To evaluate the precision of the estimation for the developed construct, it is required to examine
the value of Rfor the variables. Endogenous fat are variables that are affected by other
variables in a construct. The? Rarameter represents the blended or combined effect of the
exogenous variables in the endogenous (FiguGaraia et al. 2018). In addition?Rs a
squared value that consist$ the fundamental and predicted correlation values. It also
represents the variance in each endogenous model, which is explained by all other endogenous
variables (Hair et al. 2011).

Falk and Miller (1992) stated that the calculated variance’figrfhe endogenous model must

be higher than 0.1. Moreover, the main aim of the calculation is to obtain a higher value of
Rsquared because the RBEM approach tends to maximise the amount ®ffdR the
endogenous variable during the path analysis ohatoact (Figuero&@arcia et al. 2018).

Although the interpretation of the’?Ralue depends on the nature of the research discipline,
developed construct, and applied techniques with the SEM. It can be stated that an endogenous
construct can be described a substantial, moderate, and weak construct depending on the
computed Rvalues if it is equal to and higher than 0.75, 0.50, or 0.25, respectively (Hair et al.
2017).Although the Rsquared value must not be deemed merely to evaluate the fitness of the
model but considering the-8guared value alongside the path coefficient amdite can

produce a reasonable prediction about the hypothesis model.

In this study, in chapter five (PLSEM section), the Bquared value has been computed and
reported afteeach round of bootstrapping tests to verify the prediction or estimation of the

developed hypothesis construct based on the collected data.
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3.13 Interaction Effect between IV and DV

One of the novelties of this study is to propose three interagfiects as moderators, including
Market, Basis & Foundation, and Business & Enterprise, between the SC drivers and DPP to
see their effect on the TSCV variable. An interaction effect can be defined as a simultaneous
effect between one dependent varialnlé &vo or more independent variables. It is essential to
study the effect of the interaction parameters to identify how two or more independent variables
act out together to affect the dependent variable (Lavrakas 2008).

The effect of moderators and mediators is essential in analysing complex correlations such as
this study. Two indirect effects exist between IV and DV, including mediators and moderators.
Figure3-3 shows the simple moderator (Z) and mediator (W) betwedependent (1) and
dependent variables (DV) in a construct. A mediation effect (or mediator) defines a process
through an extra variable that relates two variables. In contrast, the moderator or moderating
effect explains the direction and strength of tektion between two variables (Baron and
Kenny 1986).

Mediator Variable

g (W)

A 4

Independent variable (V) Dependant Variable (DV)
X) g (Y)

Moderator
Variable

(2)

Figure3-3- Schematic structure of moderation effect between independent and dependant va

Moderators can be classified into categorical and continuous, while DV can alksssiéed
as categorical or continuous variables. In the categorical moderating effect, the nature of the

moderator is dichotomous (i.e., it has two levels), such as male and female. In contrast, the
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continuous variable has a socioeconomic effect thahatspsome interventions between two
variables through the main impact (Marsh et al. 2011).
In this study, the PLS and bootstrapping analyses have been conducted at the present of three

continuous moderators using SmartPLS V3 software.

SmartPLS software provides various techniques to analyse the effect of interaction (as a
moderator) betweenhé variables, including twetage (as a default), productivity, and
orthogonalization. The productivity approach calculates all possible pairwise combinations
between the moderator and variable. The-stage approach uses the latent variable scores
(LVs) of the moderator and predictor (independent variable) from the main model.

The LVs are applied and served to compute the product indicators of the second stage analysis,

which contains the interaction terms of the moderator and predictor variables.

The orthogonalization approach applies residuals values computed by regressing all possible
pairwise by multiplying the indicators of the predictor and moderator. The residual values are
served as new indicators between the latent predictor and moderdtergtaction terms.

This technique will be orthogonal to all indicators (moderators and indicators) to ensure the
indicators of the interaction term do not participate in any variance with any indicators of the
moderator or predictor (Chin et al. 200&nseler and Chin 2010). The following example has
been explored to show how the productivity approach created difficulties in reporting the
possible outcomes of the interaction effect. For instance, the interaction effect between the
supply chain driverand Basis & Foundation (as a moderator) has been analysed using the
productivity approach to test the third hypothesis. Because the approved indicators of supply
chain drivers were fourteen and approved indicators of the Basis were four, the productivity
approach will create 56 pairwise indicators (i.e., 14 * 4). The outcome of the PLS analysis
showed 7&actor loadings for the indicators, including-f&&tor loadings of an interaction
effect, 14 outer loadings of supply drivers, four outer loadings of, BR®Pfour outer loadings

Basis & Foundation as a moderator. In addition, another tablevédués with 78 rows should

be considered as an outcome of conducting the bootstrapping analysis.

According to (Ramayah et al. 2018) tstage approach can bepéipd to report the outcome

of bootstrapping table-@tatistics) due to saving time of analysis and easiness of reporting the
obtained results in this thesis. However, the path analysis report has incorporated the outcomes
of two-stage and productivity gpoaches using the bootstrapping calculation to ensure the
hypotheses have been analysed correctly.
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Due to substantial calculation steps included within the productivity approach, it was decided
to report all essential parts of calculations, includingdialoadings, path coefficient (O),
Tstatistics, etc. Therefore twsiage technique was applied for the main hypotheses (H3, H4,
and H5) to report the path coefficient anddlues.

Furthermore, to demonstrate the consistency and quality of the studye fmain moderated
hypotheses (H3, 4, and 5), the path analysis table has included the outcome ofdtagéwo
approach and productivity technique. For all -fypotheses, moderators have applied the
productivity approach to identify the interactiofeet between the independent and dependent

variables because fewer indicators are involved within the moderation effect.

3.14 Simple Slope Analysis (SSA)

A simple slope is defined as the regression of the dependant variable (DV as Y) on the
independent variable or predictor (IV as X) in the presence of a moderator (2).

The interaction effect can happen between two continuous variables, two dichotomous
variables, or one continuous and a dichotomous variable.

For example, X is the independent variable, Y is the dependant variable, and Z is the moderator.

The regression equation can be formulated as follow
OHLDMIQEF C2bls G0 (4)

Where,®iklthe model implied value of Ypisithe intercept of the equatictyHyHd & @ ldre

the regression parameters, X is the first predicator, Z is the second predicator (moderator), XZ
is the product between two predictors.

To highlight the regression of Y on X as a function of Z, Eq. 3 can be rearranged to give Eq. 4,
including two pagenthetical expressions, which the first term called simple intefcelptand

the second term represents the simple 3lapu

Ff o FUG Y + (G UG EY D (5)

By replacing the values dfa=b (G Huceé and 1=t ( ca HuGs )G in equation 4, the following

equation can be rewritten.
WHY oHb] 16 (6)

To draw the simple slop graph, it is essential to find the valiest@fé TQutHU
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As discussed, if the interaction terda Fwas found significant at the assigned alfsheel, the
regression of Y on X can be analysed and drawn to understandttive of the interaction

effect.

In other words, following finding the significant interaction effect between two variables of
(X) and (Y) in the presence of Z as moderator, it is recommended to determine the nature of
the interaction using the simpéope test method (Dawson and Richter 2006; Dawson 2014).
Figure 3-4 (a) and (b) show no interaction effect between IV and DV in the presence of the
moderator (Z). Zand 2% can be any measure like male and female, which shows that the
moderator is categorised as a gender. The difference betwesrd Z% is constant in bih

graphs, proving that the moderator (difference between the genders) does not vary by the

difference of X level from low to high values.

11 Z (Moderator) 11 Z (Moderator)

Z1

9 Z1 9
. \ Y
Z>

7 \ * 7
2
—au
5 5
(a) 3 (b) 3
Low Middle High Low Middle High
X X

Figure3-4 (a) and (b): Rere is no interaction effect has occurred between two variables (X a
in the presence of moderator Z.

Whether the slope of the regression lines between two variables in the presenuedefator
can be positive or negative, the interaction effect can happen in two ways, including ordinal or
disordinal interaction. Figur@5 shows the ordinal and disordinal interaction effects between

IV and DV in the presence of a moderator (Z).

For the ordinal interaction effect, the interaction coeffic{es}Hn Eq5 is a slight negative or
positive value, and the cresser point (C) does not appear between the upper and lower limits
of IV or DV; therefore, it would be difficult to estimaite In other words, the slope of the lines
might be tended to the positive or negative infinityH) and hardly converge at a point
between the maximum and minimum of the IV and/or DV within the graph (Widaman et al.

2012). A disordinal interaction inalies a crossver value within the observed range of values.
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Figure3-5 (a) and (b): Tiere is no interaction effect has occurred betweervasiables (X and Y)
in the presence of moderator Z.

Hence, the simple slope test was carried out after bootstrapping analysis for the main

hypotheses (i.e., H3, H4, and H5) to determine whether a significant interaction positively

affects the dependewnériable or negative.

Dawson (2014) suggested that the interaction approach should complete by drawing the

interaction plot between variables to realise the direction of the moderation effect if the

interaction effect is significant. Plotting the moderateffect between two variables' outcomes
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helps to understand the interaction effect between them and whether it has a positive or negative
impact on a dependent variable. For example, suppose there is a significant interaction between
supply chain drivis (X, independent variable) and basis & foundation (Z, moderator variable)

to predict the position of DPP (Y, dependent variable). In that case, this effect can be interpreted
in two different ways. It might be that the supply chain drivers likely chémgeosition of

DPP towards agility in the presence of a higher effect of basis and foundation (a dominance
hypothesis). Conversely, in the interaction effect of basis and foundation, the combination
between the moderator and supply chain drivers migmgehthe position of DPP from agility

to lean principle. Hence, drawing the interaction effect using a simple slop test is necessary to

interpret how the moderator changes the stream between IV and DV.

3.15 Testing the total variance of the variables

Toesure various SCsd6 indicators (i .e., me as ut
the exploratory factor analysis using SPSS software (IBM SPSS Statistics V.26) was conducted
between cumulative and separate measures to check tugnémsionaliy of both conditions.

Table 314 shows the total variance of the selected indicators divided between several factors
and merged into one. The accepted factors and measures were appropriately loaded to the
proposed construct to evaluate the model's vgligind internal reliability between the two
conditions. It has been demonstrated that extracted variance (77.30%) between two conditions
was highly coordinated, thereby confirming that all indicators can be combined in one supply

chain driver

Table3-14-Total Variance Explainec
Component | Initial Eigenvalues Extraction Sums of Squared Loadings
Total % Of Cumulative %| Total % Of Cumulative %
Variance Variance

1 12.367 77.297 77.297 12.367 77.297 77.297

2 0.711 4.442 81.739

3 0.473 2.959 84.698

4 0.438 2.740 87.438

5 0.396 2.476 89.914

6 0.305 1.905 91.818
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7 0.261 1.633 93.451
8 0.218 1.361 94.813
9 0.194 1.212 96.025
10 0.191 1.192 97.217
11 0.133 0.829 98.047
12 0.112 0.698 98.745
13 0.087 0.545 99.290
14 0.052 0.325 99.615
15 0.038 0.238 99.853
16 0.024 0.147 100.000
Extraction Method: Principal Component Analysis.

3.16 Challenges of Data Collection

The hgh volumeof datais one of the mosthallengingissuesresearchers facélore than

16188 singular data were collected forir@icators from 212 applicants in this research study
There are some common issues and biases when the data is collected. Selecting the right
analytical tool and method depends on the volume of collected data, datesatigmlvarious

sources of dataodlection, lowquality data, collecting meaningful data, data security, and
inaccessibility (Fan et al. 2014).

For instance, selecting appropriateanalytical tool isa significant challengen this study.

There are typically two methods to measusegghrameters of SEM named variahesed (i.e.,
componenbased) and the covarianbased approach (CB/SEM) (Haenlein and Kaplan 2004).
While in this study, 212 applicantssppondedto the survey successfully, showing that the
collected data and number sdmples are insufficient to conduct the CB/SEM analysis
(Matthews et al. 2018)Hence, the PLS/SEM has been selected to amalye proposed
construct for this study.

One of the significant issues data analysis and quantitative studyrianaging and storing

data, including but not limited to data collection, creating reports, and influefuitingr
analyses. Updating manual data sheets also creates more errors and inaccuracies. Hence, the
automated tool (i.e., Excel) was considered tilecb and save data accurately. Also, the
applied software helped to make initial descriptive data analyses to identify any discrepancies
or odd values and collect data gain, if necessary, to ensure the accumulated data has less error

and bias.
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In this regarch, data scaling was considered another major issue. At the beginning of the study,
it has been attempted to manage the volume of data and distinguish between accurate and
inaccurate data. Also, it wasperativeto consider how many SC drivers mustdstdior this

thesis because collecting meaningful and scaling data affected the adopted analytical approach
and even the selected software. On the other hand, data engineering must be avoided during
the collected data. Hence, the preceding literature rekiesvbeen conducted accurately to
ensure all the variables (SC drivers, DPP, and TSCV variables) are selected appropriately.
Also, before conducting the survey, the developed questiomasyeviewed two times by

seven SC experts to improve the quality &alidity of the questionnaire. Wasensured that

the purpose of the questions was clear to the participants. During the interview with experts,
the main goals of the research, the findings from the literature, the proposed hypothesis, and
the developedaonstructs were explained to the experts. The conducted interviews mitigated
the major challenges and improved the reliability and validity of the questionary.

Another major challenge of this study was data security and setting up security measures to
minimise the risk of leaking data for the persons wi@pe not involved in this studyKner et

al., 2013. According to ethical approval, all information provided by the participants must be
treated withtotd confidentiality. Thereby, to avoid any possiblgta leakingsome mitigation
procedures were considerethcluding encrypting data with secured login credentials,
completing essential training on the security of big data, and controlling access rights to eligible
persons.

Another obstacle to complat] the success of data analyd&pendon the company culture.

Most companies claimed that frames' culture was the biggest obstacle to collecting accurate
data because most companies are notdiaan or have n@xperts to anabe the data. To
mitigatethis issue, it has been attempted to select companies with dataesisapd trained
employees to support data culture (Diaz et al., 2018).

Common method bias in varianbased technique (i.e., PLS/SEM) is a phenomenon created
by the measurement methagdplied in the SEM approachot the network of the causes and
effects in the proposed construct. For instance, any instruction at the top of the survey and
guestionnaire might influence the answers collected by diverse applicants in a similar general
trend and create a certain amounegpectedrariation. The implicit social desirability can be
another possible source of common method bias during the collection of the answer using a
survey. If the applicants have the same attraction to certain applieddaén their companies

or other firms, they might answer the questions with a certain amount of common variation
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(Kock, 2015. In this study, the results with common and without common bias have been
compared randomly using SmartPLS to see how manyegiaocies existed for a certain path
analysis and hypothesiBhe random examination of the results with and without common bias
certified that the common bias has not affected the acquired results of this study significantly.
For considering the element ehdogeneity, the hypotheses developed through the literature
review and the causal relationship between endogenous and exogenous variables as shown in
the conceptual model were well grounded in the literature. The reverse relationship between
independenand dependent variables if at all exists, (i.e., endogene#@ghat supported in

the literatureHence,the effect of endogeneity was outside of the scope of this research and

therefore was not examined.

3.17 Concluded Remarks

In this chapter, the entiresearch methodology has been reviewed and discussed to determine
the best method to conduct this study and achieve the aims and objectives of the thesis. It has
been concluded that the selected research method is based on a deductive approach to observe
whether the proposed hypotheses were confirmed by collecting data from the participants.
Methodological suitability is defined as tHataset's appropriateness and fitness to the study's
intended goalparticularly, it is extended thowthecollected data casatisfy theesearclaims

and objectivegShang et al., 2018%everal research methocln generallye selected for any
research study.

The research onion methodology was applied in this study to explain all possible options and
sele¢ the besfitted method for this study.he possible choices in research methodologies and
alternative options were explained for each section (Secti@n8-3, 34, and 35). In addition,

the reasosfor the chosenapproachor this researclnave beenexplained accordingly,this
includesthe nature of the study, preceding literature review, type of accumulated data,
developed hypotheses, method of collecting data, and knowledgetgelpwereusedo select

the specifiedresearch approach for this gy

Regarding the nature of this study, the number of experts, and considering the -C®VID
situation, the questionnaire survey has been selected to collect the data from the companies and
participants. Before conducting any data collection, the ethpyaiosial form was obtained

from Bournemouth University. The reliability and validity of the questionnaire survey were

checked by asking seven experts in this field before the data collection was started. This step
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was crucial for this study to ensure thiaé tquestions conveyed the correct message to the
participants and that questions appropriately reflected the aims of the hypotheses.

Two well-known strategies in the SC literature are lean and agile. The effect of theglésan

ot herwi se kfdewn aangdd dltesag mpact on the i mprov
agricultural machinery and equipment, and trout fish in SC management studies has been
neglected. For this study, the deductive approach was utilised to evaluate the effect of the
Leagilefactors on the furniture, agricultural machinery and equipment, and trout fish supply
chain, answer the research questions, and assess the proposed hypothesis.

Scholars emphasised identifying the best practice of implementing the leagile supply chain
strategy in various SC that affects the supply chain drivers and performance (Goldsby et al.
2006b; Naim and Gosling 2011). To address the research gap, thisswamdisito examine the
relationships between the LSCS factor (DPP), supply chain drivers (distribution, production,
inventory, information, and location), and supply chain performance (in terms of TSCV
including cost, leadime, service, and quality). Thishapter focuses on the research

methodology's outlines and steps.

Empirical inconsistencies in the literature relating to the implementation of LSCS practices and
the effect on SCO6s drivers and supply <chain
swply chain strategic management. Most of the reviewed literature advises that considering
LSCS is beneficial, however, the performance of the SC after implementing the LSCS upon
different SC drivers was varied among studies (Li et al. 2019). Althougbkxfiained LSCS

has a level of complexity and inconsistency, which may be challenging to apply to the supply
chain. Nevertheless, this study aims to develop a systematic and quantitative framework for the
furniture, agricultural machinery and equipment, aindt fish supply chain practitioners in the

north of Iran. Indeed, testing the proposed construct's validity may help define logical and
practical LSCS implementation (Rahiminezhad Galankashi and Helmi 2016a). An experimental
design could be a quantitedi option for this research. In this manner, the independent variables
could be controlled and whether the independent variables certainly affect the dependent

variable could be evaluated (Gunasekaran et al. 2017).

The main factors of leagile supply chait r at egy, SCs6 drivers, and
SC have been explored by reviewing the literature. Moreover, the interrelation between LSCS
factors, SC drivers, and SC performance metrics was identified by reviewing the literature.
Hence, four mia hypotheses were developed and explained in chapter 3; however, two

constructs have been considered for testing the validity of the hypotheses. The constructs are
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examined by the developed hypotheses based on analysing the impact of LSCV factors on the
SCs6 drivers on the TSCV.

Four steps are defined for the survey, including collecting the companies' and participants’
information, developing a questionnaire form, validating the questionnaire form using
interviews, and sending the form to the sele@€d After collecting the questionnaire, the
reliability and internal consistency of the data would be tested by Cronbach's alpha. The
Confirmatory Factor Analysis (CFA) method will be applied to test the validity of the proposed
constructs

By considering lte nature of the collected data and completing the obtained results of the
normality test in chapter 4, The CFA and SEM analyses were considered to reduce the number
of the factors and variables as well as validate the hypotheses by checking the path analy
Figure 3-6 illustrates a diagram of the deductive approach for the research study. After
conducting path analysis, the supported hypotheses antlypotheses remained in the
construct, acknowledging that the proposed construct has been partiallwemppide
implication of validated hypotheses on the construct, SC, and associated companies have been

discussed, and lastly, the validated construct was presented in the conclusion chapter.

105| Page



Deductive Research Methodology

Figure3-6- The deductive research methodology waployed for this study.
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Chapter 4 Basic Data Analyses and Descriptive Tests

4.1 Introduction

In this chapter, the primary data analysis and initial statistical tests were conducted to evaluate
whether the collected data showed enough reliability and validity to proceed in the next
chapter. This chapter uses Microsoft Excel (V.2016) to recordagid@t@amport them to SPSS

(IBM SPSS Statistics V.26) software. Demographic analysis of collected data has been
conducted to determine all the aspects and details of the collected data, including the name of
industrial cl ust er s ,gropndrexperiencepabwortk,®t0. educati on
The normality test is essential for the continuous data to decide what statistical methods should

be selected for data analysis and measure central tendency (Mishra et al. 2019a). In this
chapter, the normality test ofdfcollected data was examined using two different methods,

including the KolmogorosxSmirnov test and the Shapiviilk test.

Descriptive statistics show the basic information about the variables in the data set and
guantitatively describe the potentialagonship between variables. The descriptive analysis
provides a basic structure of collected data and demonstrates the preliminary outlines of the
samples and measures (Bhattacherjee 2012). This chapter analysed the minimum, maximum,
mean, standard devian, skewness, and kurtosis of all variables using SPSS software (IBM
SPSS Statistics V.26). The effect of each variable and its measures on the other variables are
violated to demonstrate the validity of the nature of collected data for each variavkelgp
Furthermore, the reliability and internal consistency of collected data were assessed using
Cronbach's alpha without considering the interaction between the variables. Also, the inter
item correlation between measurers of each variable has degarately evaluated to
determine whether they were correlated to each other to measure variable consistency. After
each intefitem correlation analysis, the collected data and accumulated answers were doubled
check to ensure the validity and reliability tbe collected data (as well as the validity of
guestions and questionnaire survey) were not violated.

4.2 Response Rate

To collect data, first, a list of companies within three industrial clusters have been gathered.
Then, we ask companies to introduce hgilde person who has enough experience in the
company, working in the position that is relevant to SC, collaborating with other companies
within their industrial cluster, and have mi
usual. In this way, a listf 281 respondents was collected. After the initial evaluation, 254
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4.3

4.4

eligible were selected for participating in the survey. Finally, 43 participants have been
removed from the survey due to the panel selection questiorfaibtalreturn the response

in time. Table4-1 presents the number and percentages of the participants according to the
industrial cluster, work experience within the industrial cluster, job title, education, size in
terms of the number of employee education, and the number of years that the cameany j

the industrial cluster

Data Processing and Analysis

Samples were collected and entered into a worksheet in Microsoft Excel. Then the datasheet
was reviewed, and the blank cell and wrong data were removed. The collected data has been
imported to SPS (IBM SPSS Statistics V.26) from Excel Spreadsheet (Microsoft Excel
V.2016).

Demographic analysis of collected Data

First, a list of companies within three industrial clusters has been gathered to collect data.
Then, we ask companies to introduce é&gilde person with enough experience in the
company, working in the position relevant to SC, and collaborating with other companies
within their industrial cluster. In this way, a list of 281 respondents was collected. After the
initial evaluation, 254 d&jible participants were selected for the survey. Finally, 42
participants were removed from the survey due to the panel selection questions and failed to
return their responses in time. Tablel foresents the number and percentages of the

participants aaarding to the industrial cluster, work experience within the industrial cluster,

job title, education, size in terms of empl c

company joined the industrial cluster. In addition, 20% of the respondentsskatde five

years of experience, 76% had work experience between 5 to 20 years, and 4% had experience
working in industrial clusters for more than 20 years. Thus, it can be confirmed that most
participants in this study had at least 5 to 20 years of exuer in both SC strategies and
industrial cluster design. 56% and 32% of the companies that participated in this study were
small and mediursize, and about 12% of large companies.

This result was expected given the nature of industrial clusters (Slawvefs et al. 2020),

consisting of small and medium units.

Table4-1- Demographic analysis of collected data.

In  |% In | %
Industrial clusters Work experience within an industrial cluster
Wood and furniture producty 98 46 <5 Years 43 20
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Agricultural machinery and | 71 33 519 Years 67 32

equipment

Food and fish 43 20 10i 20 Years 94 44
>20 Years 8 4

Work experience Industry sector

<5 Years 23 11 Food product 36 17

59 Years 73 34 Wood and fibreboard 73 34

10i 20 Years 81 37 Metal 13 6

>20 Years 35 17 Textile 15 7

Respondent job title Chemical 4 2

Managing Director 24 11 Machinery, and equipmen| 59 28

SC manager 33 16 Retail 10 5

Operation manager 30 14 Other 2 1

Procurement/Purchasing 27 13 Education

Manager

Inventory manager 31 15 Bachelor and below 88 42

Retail and Marketing 33 16 Master 101 48

Managers

Distribution manager 26 12 PhD & above 23 11

Other 8 4

Number of employees Years Since the company joined the industrial

cluster

<30 119 | 56

30-60 64 32 <3 years 12 5

60-100 21 9 3-8 years 44 21

>100 8 3 >8years 156 74

4.5 Descriptive Data Analysis

A descriptive statistic is a practical approach to show the basic information about the variables
in the data set anguantitatively describe the potential relationship between variables. The
descriptive analysis provides a basic structure of collected data and demonstrates the
preliminary outlines of the samples and measures (Bhattacherjee 2012). Hence it is necessary
to carry out the descriptive data analysis before the primary analyses.

This section summarises the minimum, maximum, mean, standard deviation, skewness, and
kurtosis of all variables using SPSS software (IBM SPSS Statistics V.26). The considered
variablesare included five supply chain (SC) drivers, decoupling point position (DPP), total
supply chain value (TSCV), and three moderators, which are analysed separately. Five SC
drivers consisted of production, location, inventory, information, and transpartathile

three moderators included basis & foundation, market, and business & enterprise.

109| Page



The mean of each measure (or variable) shows how most participants have selected their
values from the Likert scale. Depending on the participant's choiceyénaga of each
measure or variable can be upper or lower than the midpoint of the Likert scale, which may
be interpreted initially based on a type of variable. The standard deviation measures how the
accumulated data has been distributed from the meancalbelated standard deviation is
higher if the collected data is spread out.

The kurtosis and skewness analyses examine whether the collected data meet normality
assumptions. The kurtosis measures the normality of the curve by comparing the tails of
distribution with the tails of a normal distribution curve. The data set with long tails or
outliners have a high kurtosis, whereas the data set with low kurtosis have shown short tails
or fewer outliners (Kline 2005).

The skewness also quantifies an asynnynet distortion of collected data from the normal
distribution. A positive or negative skewness refers to the sample curve, which is shifted to
the left or right from a normal distribution curve. For kurtosis and skewness, the acceptable
range (i.e., théower and upper values) to show a normal distribution is considered between

2 and +2 (George 2011). If the values of asymmetry and kurtosis are near zero, the collected
data is very standard; however, statistical analysis should be conducted to ensamaatiey

assumption of the data set is not violated.

4.5.1 Descriptive analysis of production driver

Five drivers were considered to evaluate supply chain drivers' effect on DP's position. The
production driver was one of the SC drivers. Seven diffemegasures were identified to
measure the impact of the production driver on the DPP. Therefore, seven questions have been
included in the questionnaire to address their variables accordingly. T@okhdws the
production driver's descriptive analysiacluding mean, standard deviation, kurtosis, and
skewness.

The mean value of all measures of the production driver is higher than the midpoint of the
Likert scale, which indicates that the production driver might influence the position of DP
significantly for the selected companies and their participants. However, the fluctuating mean
values (upper and lower of the midpoint) indicate that further statistical analysis is required to
determine the effect of the driver on DPP. The standard deviation vhlmeglsat a range of
collected data is covered by approximately 1.5 standard deviations above and 1.5 standard

deviations below the mean, including 68% to 95% of observation. In addition, the Kurtosis
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and Skewness of all production variables were withirrdinge of-2 to +2. Hence, it might
be considered a normal distribution for the measures; however, it is necessary to conduct a

normality test to ensure the normality assumption is not violated.

Table4-2-Descriptive statistics of production deriver.
No | Minimum | Maximum| Mean Std. Skewness| Kurtosis
Deviation

Prol 212 1 5 3 1.413 -0.012 -1.264
Pro2 212 0 5 3.23 1.362 -0.358 -1.011
Pro3 212 0 5 2.82 1.430 0.123 -1.333
Pro4 212 1 5 3.07 1.414 -0.035 -1.292
Pro5 212 0 5 2.79 1.355 0.173 -1.071
Pro6 212 1 5 2.94 1.435 0.06 -1.313
Pro7 212 1 5 3.01 1.421 -0.037 -1.298

4.5.2 Descriptive analysis ofinventory driver

The inventory driver was one of the SC drivers to examine its effect on the DPP and TSCV.
Six different measures were identified to measure the effect of inventory driver on the DPP;
thus, six questions have been included in the question to address their variables
accordingly. Table @8 shows the inventory driver's descriptive analysis, including mean,
standard deviation, kurtosis, and skewness. Participants have considered the maximum and
minimum values of the Likert scale for allasures of this variable.

In addition, the mean value of all measures of this driver is higher than the midpoint of the

Likert scale, indicating that the inventory driver might significantly influence the position of
DP for the selected companies anditiparticipants. However, the fluctuating mean values
(upper and lower midpoint) indicate that further statistical analysis is required to determine
the effect of the driver on DPP. The standard deviation values show that a range of collected
data is coveed by approximately 1.5 standard deviations above and 1.5 standard deviations
below the mean, including 68% to 95% of observation. In addition, the Kurtosis and Skewness
of all inventory variables were within the range-®fto +2. Hence, it might be cddsred a
normal distribution for the measures; however, it is necessary to conduct a normality analysis

to ensure the normality assumption is not violated.
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Table4-3- Descriptive statistics ahventory driver.
No | Minimum | Maximum| Mean Std. Skewness| Kurtosis
Deviation

Inv1 212 0 5 3.10 1.410 -0.094 -1.212
Inv2 212 1 S 3.01 1.451 -0.045 -1.324
Inv3 212 0 5 2.87 1.408 0.083 -1.217
Inv4 212 1 5 2.83 1.401 0.202 -1.194
Inv5 212 1 5 3.03 1.399 -0.017 -1.234
Inv6 212 1 5 2.92 1.383 0.102 -1.221

4.5.3 Descriptive analysis of location driver

The location driver was one of the SC drivers to examine its effect on the DPP and TSCV. To
measure the effect of location driver on the DPP, four different measures were identified, and
therefore, four questions have been included in the questionnaidetess their variables
accordingly. Table 41 shows the location driver's descriptive analysis, including mean,
standard deviation, kurtosis, and skewness. Participants have considered the maximum and
minimum values of the Likert scale for all measurethis variable.

In addition, the mean value of all measures of this driver is higher than the midpoint of the
Likert scale, indicating that the location driver might influence the position of DP considerably
for the selected companies and their partiipaHowever, the fluctuating mean values (upper

and lower midpoint) indicate that further statistical analysis is required to determine the effect
of the driver on DPP. The standard deviation values show that a range of collected data is
covered by appramately 1.5 standard deviations above and 1.5 standard deviations below
the mean, including 68% to 95% of observation. In addition, the Kurtosis and Skewness of all
location variables were within the range-8fto +2. Hence, it might be considered a ndrma
distribution for the measures; however, it is necessary to conduct statistical analysis to ensure

the normality assumption is not violated.
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Table4-4- Descriptive statistics of location driver
No | Minimum | Maximum| Mean Std. Skewness| Kurtosis
Deviation

Locl 212 1 5 2.95 1.401 0.01 -1.252
Loc2 212 0 5 3.11 1.422 -0.053 -1.233
Loc3 212 0 5 3.08 1.445 -0.152 -1.273
Loc4 212 1 5 2.93 1.434 0.067 -1.298
Loc5 212 1 5 3.07 1.426 -0.068 -1.306

4.5.4 Descriptive analysis of information driver

The information driver was one of the SC drivers to examine its effect on the DPP and TSCV.
To measure the effect of information driver on the DPP, nine different measures were
identified, and therefore nine questions have been included in the quesédionaddress

their variables accordingly. Table54shows the information driver's descriptive analysis,
including mean, standard deviation, kurtosis, and skewness. Participants have considered the
maximum and minimum values of the Likert scale for all snees of this variable. In
addition, the mean value of all measures of this driver is higher than the midpoint of the Likert
scale, which indicates that the information driver might influence the position of DP
considerably for the selected companiestaed participants. However, the fluctuating mean
values (upper and lower midpoint) indicate that further statistical analysis is required to
determine the effect of the driver on DPP. The standard deviation values show that a range of
collected data is aered by approximately 1.5 standard deviations above and 1.5 standard
deviations below the mean, including 68% to 95% of observation. In addition, the Kurtosis
and Skewness of all information variables were within the range tof +2. Hence, it might

be considered a normal distribution for the measures. However, it is necessary to conduct

statistical analysis to ensure the normality assumption is not violated.
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Table4-5- Descriptivestatistics of information driver.
No | Minimum | Maximum| Mean Std. Skewness| Kurtosis
Deviation

Infl 212 1 5 2.99 1.446 -0.042 -1.334
Inf2 212 0 5 3.08 1.405 -0.100 -1.181
Inf3 212 1 S 2.97 1.458 0.002 -1.346
Inf4 212 0 5 3.02 1.457 0.023 -1.340
Inf5 212 0 5 3.09 1.398 -0.022 -1.247
Inf6 212 0 5 2.87 1.393 0.018 -1.218
Inf7 212 1 5 2.92 1.392 0.04 -1.226
Inf8 212 1 5 3 1.436 -0.001 -1.291
Info 212 1 5 3.10 1.407 -0.062 -1.252

455 Descriptive analysis of transportation driver

The transportation driver was the last factor of SC drivers, which has been considered to
examine its effect on the DPP and TSCV. To measure the effect of transportation driver on
the DPP, three different measures were identified whereby three questierseka included

in the questionnaire to address their variables accordingly. Tdb#hdws the transportation
driver's descriptive analysis, including mean, standard deviation, kurtosis, and skewness.
Participants have considered the maximum and mimmalues of the Likert scale for all
measures of this variable.

Also, the mean value of all measures of this driver is slightly higher than the midpoint of the
Likert scale, indicating that the transportation driver might affect the position of DPefor th
selected companies and their participants. However, the fluctuating mean values (upper and
lower midpoint) indicate that further statistical analysis is required to determine the effect of
the driver on DPP. The standard deviation values show thateaogllected data is covered

by approximately 1.5 standard deviations above and 1.5 standard deviations below the mean,
including 68% to 95% of observation. In addition, the Kurtosis and Skewness of all
transportation variables were within the range2fo +2. Hence, it might be considered a
normal distribution for the measures. However, it is necessary to conduct a normality analysis

to ensure the normality assumption is not violated.
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Table4-6- Descriptive statistics of transportation driv
No | Minimum | Maximum| Mean Std. Skewness| Kurtosis
Deviation
Tranl 212 0 5 2.95 1.453 0.027 -1.272
Tran2 212 0 5 2.94 1.404 -0.035 -1.245
Tran3 212 0 5 3.09 1.431 -0.138 -1.231

4.5.6 Descriptive analysis of the DPP

The decoupling point's position has been considered a major variable to identify the propensity
of adopted strategy for the selected industrial clusters. In fact, with the help of DPP, it can be
understood what type of strategy (from lean to the agile $ide been integrated into the
companies of industrial clusters. Although the SC drivers have affected the DPP variable, the
DPP also affects the TSCV factor. Hence, the DPP variable has been considered as an
independent variable to examine its effectltom TSCV as a dependent variable. To measure

the effect of DPP driver on the TSCV, eight different measures were identified whereby eight
guestions have been included in the questionnaire to address their variables accordingly. Table
4-7 shows the descripe analysis of the DPP driver, including mean, standard deviation,
kurtosis, and skewness. Participants have considered the maximum and minimum values of
the Likert scale for all measures of this variable.

In addition, the mean value of all measureshed triver is higher than the midpoint of the
Likert scale, which indicates that the DPP driver might influence the TSCV considerably for
the selected companies and their participants. However, the fluctuating mean values (upper
and lower midpoint) demonstted that further statistical analysis is required to determine the
effect of DPP on TSCV.

The standard deviation values show that a range of collected data is covered by approximately
1.5 standard deviations above and 1.5 standard deviations belowdheintluding 68% to

95% of observation. In addition, the Kurtosis and Skewness of all DPP variables were within
the range of2 to +2. Hence, it might be considered a normal distribution for the measures;
however, it is necessary to conduct a normaliglysis to ensure the normality assumption

is not violated.
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Table4-7- Descriptive statistics alecoupling point position (DPP).
No | Minimum | Maximum| Mean Std. Skewness| Kurtosis

Deviation

DPP1 212 0 5 3.08 1.333 -0.115 -1.157

DPP2 212 0 5 3.00 1.470 0.018 -1.339

DPP3 212 0 5 2.98 1.462 -0.005 -1.320

DPP4 212 1 5 3.10 1.373 0.022 -1.235

DPP5 212 0 5 2.98 1.447 0.033 -1.271

DPP6 212 0 5 3.22 1.442 -0.260 -1.193

DPP7 212 0 5 2.94 1.464 0.034 -1.319

DPP8 212 0 5 2.95 1.393 0.042 -1.178

4.5.7 Descriptive analysis of TSCV

Five factors of supply chain drivers could change DPP, while DPP itself might B§€at. On

the other hand, as per customer perception, the TSCV has been influenced by the quality, cost,
lead time, and servicddhansson et al. 1993

To measure how the quality, cost, ldade, and service affected TSCV, four different
measures were @tified. Four questions were included in the questionnaire to address their
variables accordingly. Table-8 shows the descriptive analysis of the TSCV variable,
including mean, standard deviation, kurtosis, and skewness. Participants have considered the
maximum and minimum values of the Likert scale for all measures of this variable.

In addition, the mean value of all measures of this driver is higher than the midpoint of the
Likert scale (2.5). However, the fluctuating mean values of all measureatathat further
statistical analysis is required to examine the effect of its measures on TSCV.

The standard deviation values show that a range of collected data is covered by approximately
1.5 standard deviations above and 1.5 standard deviations thelowean, including 68% to

95% of observation. In addition, the Kurtosis and Skewness of all TSCVs indicators were
within the range of2 to +2.

Hence, it might be considered a normal distribution for the measures; however, it is necessary

to conduct stiastical analysis to ensure the normality assumption is not violated.
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Table4-8- Descriptive statistics of total supply chain value (TSCV)
No | Minimum | Maximum | Mean Std. Skewness| Kurtosis
Deviation
Tscvl 212 0 5 3.07 1.424 -0.086 -1.195
Tscv2 212 0 5 2.88 1.436 0.111 -1.238
Tscv3 212 0 5 2.95 1.261 0.047 -0.939
Tscv4 212 0 5 2.96 1.270 0.014 -0.884

4.5.8 Descriptive analysis of basis &oundation

Three moderators, including market, basis & foundation, and business & enterprise, have been
considered between the SC drivers and DPP to study the moderation effect. To measure the
effect of basis & foundation between SC drivers and DPP, iféeratht measures were
identified. Ten questions were included in the questionnaire to address their variables
accordingly. Table 49 shows the descriptive analysis of the basis & foundation variable as
moderators, including mean, standard deviation, kigt@and skewness. Participants have
considered the maximum and minimum values of the Likert scale for all measures of this

variable.

Furthermore, the mean value of Bas 4, 8, 9, and 10 is around the midpoint of the Likert scale,
which indicates that #se indicators might indirectly moderate DPP for the drivers. On the
other hand, the remaining indicators (i.e., Basl, Bas2, Bas3, Bas5, Bas6, and Bas7) have a
mean value significantly lower than the midpoint of the Likert scale (2.5). These measures
mightaffect the relationship between SCD and DPP on the basis & the foundation moderator.
However, the fluctuating mean values indicate that further statistical analysis is required to

determine the moderator effect between SC drivers and DPP.

The standardleviation values of Bas 4, 8, 9, and 10 show that a range of collected data is
covered by 1.5 standard deviations above of mean value approximately. For the rest of the
indicators (i.e., Basl, Bas2, Bas3, Basb, Bas6, and Bas7), the data is dispe@atboglard
deviation lower than the mean value approximately. In addition, the Kurtosis and Skewness
of four measures (i.e., Bas2, Bas3, Bas6, and Bas7) were above * 2, which might not present
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normal distribution for the indicators. The rest of the basieu#hdation variable measures
were within-2 to +2, which might be considered a normal distribution for the measures.
However, it is necessary to conduct a normality analysis to ensure the normality assumption

is not violated.

Table4-9- Descriptive statistics of basis and foundation variable as a moderatol

No | Minimum | Maximum| Mean Std. Skewness| Kurtosis

Deviation

Basl 212 0 5 0.95 0.827 0.097 -1.534
Bas2 212 0 5 0.33 0.649 3.330 17.179
Bas3 212 0 5 0.32 0.661 3.318 16.315
Bas4 212 1 5 2.74 1.385 0.270 -1.116
Bas5 212 1 5 1.55 0.508 -0.082 -1.733
Bas6 212 0 5 0.25 0.532 3.012 13.915
Bas7 212 0 5 0.33 0.640 3.410 18.171
Bas8 212 0 5 2.50 1.989 -0.002 -1.676
Bas9 212 0 5 2.59 1.820 -0.260 -1.322
Bas10 212 0 5 2.52 1.778 -0.123 -1.356

4.5.9 Descriptive analysis of market

This section has summarised the descriptive analysis of the market variable between SC
drivers and DPP. To measure the market effect between SC drivers and DPP, eight different
measures were identified whereby eight questions were included in the questidon
address their variables accordingly. Tabl&04shows the descriptive analysis of the market
variable as moderator, including mean, standard deviation, kurtosis, and skewness.
Participants have considered the maximum and minimum values of thé¢ sdlade for all

measures of this variable.

Furthermore, the mean value of all measures of the market moderator is lower than the
midpoint of the Likert scale (2.5), which indicates that these measures might not significantly
moderate the relationshipetveen SCD and DPP. However, the fluctuating mean values
indicate that further statistical analysis is required to determine the effect of the market
moderator between SC drivers and DPP.
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Furthermore, the standard deviation values of Mark 1, 4, 5, and 8 show that a range of collected
data is covered between 0.5 to 1 standard deviation above of mean value approximately. For
the rest of the indicators (i.e., Mark2, Mark3, Mark6, and Markg pata is dispersed around

the mean by approximately 0.6 standard deviations lower than the mean value. In addition,

the Kurtosis and Skewness of four measures (i.e., Bas2, Bas3, Bas6, and

Bas7) were above + 2, which might not present normal distribution for the indicators. The rest

of the basis & foundation variable measures were within the rangetof+2, which might

be considered a normal distribution for the measures. However,atéssary to conduct a

normality analysis to ensure the normality assumption is not violated.

Table4-10- Descriptive statistics of market variable as a moderato

No | Minimum | Maximum| Mean Std. Skewness| Kurtosis

Deviation

Mark1 212 0 5 0.30 0.554 3.371 23.031
Mark2 212 0 5 0.83 1.044 1.583 2.804
Mark3 212 0 5 0.79 1.055 1.451 2.240
Mark4 212 0 5 0.39 0.703 2.929 12.697
Mark5 212 0 5 0.31 0.572 3.253 20.435
Mark6 212 0 5 0.79 1.347 1.934 2.870
Mark7 212 0 5 1.10 1.465 1.360 0.845
Mark8 212 0 5 0.34 0.638 3.311 17.907

4.5.10 Descriptive analysis of business & enterprise

This section has summarised the descriptive analysis of the business & enterprise variable
between SC drivers and DPP. To determine the effect of business & enterprise between SC
drivers and DPP, eight different measures were identified. Eight questioasneteided in

the questionnaire to address their variables accordingly. Tableshows the descriptive
analysis of the business & enterprise variable as moderators, including mean, standard
deviation, kurtosis, and skewness. Participants have consitheresximum and minimum
values of the Likert scale for all measures of this variable.

The mean value of all measures except Bus 4 and 5 is around the midpoint of the Likert scale
(2.5), indicating that those indicators might have an average of the &dsigndation
moderator on the relationship of the SCD and DPP. On the other hand, the mean value of the

119| Page



remaining indicators is lower than the midpoint of the Likert scale, which shows that those
indicators have a lower effect on the relationship betwe=B8CD and DPP. Fluctuating mean
values (upper and lower of 2.5) around the midpoint demonstrated that further statistical
analysis is required to determine the effect of moderators on the relationship between SC
drivers and DPP.

The highest standard deviations in this factor belonged to Bus 4, 5, and 7, showing that a range
of collected data is approximately two standard deviations higher than the mean value. The
rest of the indicators have had standard divisions lower than dneh whowed that the
collected data has deviated around the mean value. In addition, the Kurtosis and Skewness of
Bus 4 and 5 variables are within the range2db +2. Hence, it might be considered a normal
distribution for the measures. On the otherdhahe remaining variables have had Kurtosis

and Skewness higher than 2, which might not present normal distribution of the collected data
for these indicators. Finally, it is necessary to conduct a normality analysis to ensure the

normality assumption isot violated.

Table4-11- Descriptive statistics of business and enterprise variables as a moc

No | Minimum | Maximum | Mean Std. Skewness | Kurtosis

Deviation

Busl 212 0 5 0.28 0.545 3.619 25.373
Bus2 212 0 5 0.39 0.703 2.929 12.697
Bus3 212 0 5 0.31 0.572 3.253 20.435
Bus4 212 0 5 1.98 1.819 0.300 -1.388
Bus5 212 0 5 2.35 1.753 0.177 -1.390
Bus6 212 0 5 0.42 0.901 3.274 12.167
Bus7 212 0 5 0.77 1.362 1.987 2.960
Bus8 212 0 5 0.30 0.626 3.653 20.485

4.6 Normality Test

The normality test is an essential stage for the continuous data to decide what types of
statistical methods should be selected for data analysis and measure central tendency. The
parametric tests are used for the normally distributed data, whereas th@&rametric
approaches are applied for a data set that does not follow a normal distribution (Mishra et al.
2019a).
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This section examined the normality test of collected data using the Kolmeg§omorov test

and the ShapirdVilk test.

Kolmogorov+Smirnor (K-S test) test calculates the most significant vertical distance between
the empirical cumulative distribution of the sample and the normal cumulative distribution
function as a reference. TheXtest is classified as an empirical distribution functioat
calculates the biggest vertical distance between the frequencies of empirical distribution
functions between two samples or groups of samples (Dimitrova et al. 2020).

The Shapire Wilk test is another test to investigate whether the collected slatarmally
distributed. ShapiiidVilk test is one of the most precise and reliable tests to check the
normality of the collected data, which works significantly efficient for the smaller sample size.
Shapiré Wilk test is categorised as a regressigpe tes that calculates the correlation of
sample order statistics (Razali et al. 2011).

For both the KS test (IQ) and ShapireNilk test (W), the null hypothesis is tested for the test
statistic at the chosen conf bothtestgthefdllevingge| of
hypotheses were considered:

Null Hypothesis (Ho; P O 0.05): The samples have been coll
population.

Against

(H1; P < 0.05): The samples have not been collected from a normally distributed population.

For instance, if the Walue of the test statistic is more significant than 0.05, it can be
interpreted that the collected data is taken from a normally distripofadation. Conversely,

if the Pvalue of the test statistic is less than 0.05, the null hypothesis is rejected, which shows
that the collected data is not normally distributed (Shapiro and Wilk 1965; Razali et al. 2011;
Dimitrova et al. 2020).

Table 42-Descriptive statistics of productiateriver. Table4-12 shows the outcome of the
normality test for the collected data, including th&Kest and Shapi@/ilk test using SPSS
software (IBM SPSS Statistics V.26). The computade of all collected datis significant

(P< 0.05) for both KS and ShapirWilk approaches, and therefore their null hypothesis is
rejected. In this case, it can be interpreted that collected data were not obtained from a

normally distributed population or did not follow a notrdsstribution pattern
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Table4-12-Normality test of collected data.

Kolmogorow+Smirnov* ShapireWilk
TestStatistic df TestStatistic df TestStatistic| df
(Dn) (Dn) (Dn)
Prol 0.148 212 0.000 0.889 212 0.000
Pro2 0.204 212 0.000 0.894 212 0.000
Pro3 0.198 212 0.000 0.885 212 0.000
Pro4 0.158 212 0.000 0.888 212 0.000
Pro5 0.158 212 0.000 0.905 212 0.000
Pro6 0.159 212 0.000 0.884 212 0.000
Pro7 0.163 212 0.000 0.887 212 0.000
Invl 0.153 212 0.000 0.897 212 0.000
Inv2 0.154 212 0.000 0.880 212 0.000
Inv3 0.156 212 0.000 0.898 212 0.000
Inv4 0.167 212 0.000 0.886 212 0.000
Inv5 0.143 212 0.000 0.891 212 0.000
Inv6 0.167 212 0.000 0.893 212 0.000
Locl 0.151 212 0.000 0.890 212 0.000
Loc2 0.154 212 0.000 0.893 212 0.000
Loc3 0.177 212 0.000 0.889 212 0.000
Loc4 0.152 212 0.000 0.884 212 0.000
Loch 0.164 212 0.000 0.885 212 0.000
Infl 0.164 212 0.000 0.880 212 0.000
Inf2 0.148 212 0.000 0.899 212 0.000
Inf3 0.152 212 0.000 0.878 212 0.000
Inf4 0.182 212 0.000 0.886 212 0.000
Inf5 0.179 212 0.000 0.895 212 0.000
Inf6 0.159 212 0.000 0.899 212 0.000
Inf7 0.143 212 0.000 0.892 212 0.000
Inf8 0.140 212 0.000 0.883 212 0.000
Info 0.170 212 0.000 0.895 212 0.000
Tranl 0.140 212 0.000 0.889 212 0.000
Tran2 0.171 212 0.000 0.898 212 0.000
Tran3 0.161 212 0.000 0.893 212 0.000
DPP1 0.199 212 0.000 0.904 212 0.000
DPP2 0.167 212 0.000 0.885 212 0.000
DPP3 0.154 212 0.000 0.888 212 0.000
DPP4 0.167 212 0.000 0.890 212 0.000
DPP5 0.152 212 0.000 0.890 212 0.000
DPP6 0.168 212 0.000 0.884 212 0.000
DPP7 0.154 212 0.000 0.887 212 0.000
DPP8 0.154 212 0.000 0.902 212 0.000
Tscvl 0.139 212 0.000 0.894 212 0.000
Tscv2 0.154 212 0.000 0.892 212 0.000
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Tscv3 0.154 212 0.000 0.918 212 0.000
Tscv4 0.152 212 0.000 0.898 212 0.000
Basl 0.242 212 0.000 0.788 212 0.000
Bas2 0.416 212 0.000 0.521 212 0.000
Bas3 0.427 212 0.000 0.516 212 0.000
Bas4 0.161 212 0.000 0.884 212 0.000
Bas5 0.356 212 0.000 0.656 212 0.000
Bas6 0.459 212 0.000 0.494 212 0.000
Bas7 0.416 212 0.000 0.513 212 0.000
Bas8 0.227 212 0.000 0.830 212 0.000
Bas9 0.207 212 0.000 0.865 212 0.000
Bas10 0.186 212 0.000 0.884 212 0.000
Busl 0.436 212 0.000 0.490 212 0.000
Bus2 0.393 212 0.000 0.560 212 0.000
Bus3 0.426 212 0.000 0.526 212 0.000
Bus4 0.205 212 0.000 0.851 212 0.000
Bus5 0.233 212 0.000 0.879 212 0.000
Bus6 0.399 212 0.000 0.497 212 0.000
Bus7 0.347 212 0.000 0.616 212 0.000
Bus8 0.426 212 0.000 0.488 212 0.000
Mark1 0.424 212 0.000 0.510 212 0.000
Mark?2 0.258 212 0.000 0.753 212 0.000
Mark3 0.311 212 0.000 0.747 212 0.000
Mark4 0.393 212 0.000 0.560 212 0.000
Mark5 0.426 212 0.000 0.526 212 0.000
Mark6 0.340 212 0.000 0.636 212 0.000
Mark7 0.264 212 0.000 0.749 212 0.000
Mark8 0.403 212 0.000 0.524 212 0.000
a. Lilliefors Significance Correctiol

4.7 Reliability Statistics

This section assessed the reliability and internal consistency of collected data usitentotal
correlation and Cronbach's alpha. In addition, the-iten correlation between measurers of
each variable has been assessed to determine whether theyowel&ted to each other to

measure the variable.

Cronbach's alpha is arguably the most common metric applied to evaluate the internal
consistency reliability of scores derived from a scale. Researchers use Cronbach's Alpha
criterion to show theniternal consistency of their collected data. The value of Cronbach's

alpha varies from zero to one, while the accepted limit must equal and be higher than 0.7
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#OT 1 AAAE 20 ) (MbskaE ahd Leydens 3000; Lance et al. 2006; Lavrakas 2008;
Cho and Kim2015; Bae 2020).

According to (Gliem and Gliem 2003), removing or omitting any items from the study must
enhance the Cronbach's Alpha score; otherwise, the item should not be removed from the
construct. In other words, if the quality criterion of the gioesaire (like Cronbach's Alpha)

has been reduced by removing the measure or item from a construct, it is not permitted to
remove the measure. Contrariwise, if omitting an item enhances the quality criterion of the
guestionnaire, it is allowed to removeetitem or measure from a construct; however, the
factor loading should also be considered.

Hajjar (2018) stated that to assess the internal consistency of any variable, the total item
correlation must be considered to ensure the reliability of the measures or items within the

variable has not been violated. She also considered four otheraesisdk the internal

consistency, including Cr onbac hitemcoadlapoh,a ( wi t

itemt ot al correlation, and Cronbachdés al pha
According to (Henrysson 1963), the tettm correlation measures angconsistency
between the items. Hajjar (2018) stated the acceptable value afa@otalorrelation is higher

than 0.5. Several researchers applied the-ti@al correlation along with the Cronbach's
alpha ( ) to demonstrate the internal consistenéytheir study (Bae 2020; Doan 2020;
Fadaki et al. 2020; Mikhail et al. 2020; Reklitis et al. 2021).

However, Revelle and Zinbarg (2008) have not considered theitenercorrelation as a
reliable method to check the reliability of the data due to threrseexisting problem in
identifying the internal consistency between the cases. They mentioned thdermte(ne.,
inter-item) correlation does not differentiate between the measures of the variable, and each
item is correlated with only a small progort of the other items.

The interitem correlation test measures the relation between items of each variable separately.
Therefore, the effect of all other variables and their measures has been violated and neglected
in a construct. Later, Tang et alOf2) mentioned that the average irtem correlation also

does not measure and reflect the inconsistency between the test items or variables.-The inter
item correlation test conducted by SPSS merely considers one variable within its measures,
neglectingthe effect of inteicorrelation between all other variables and their measures.
Therefore, this chapter has not studied the {ié®n correlation due to its shortcomings.
Nevertheless, in the next chapter, the hitieem correlation based on the Forrefircker
criterion has been studied using SmartPLS to ensure the reliability of the construct has not

been violated.
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4.8

The issue was resolved using SmartPLS software (the CFA approach), and the entire construct
with various variables was analysed simultanBolttence, in the next chapter, the SmartPLS
software has been used to produce more reliable results and determine which measures or

indicators would be permanently removed from the construct to enhance the study's reliability.

Cronbach's alphaof all variables

The calcul ated Cronbachés Al pha statistics
for the entire construct, including drivers and moderators, are shown in T-aBleTshe
second column represents Cronbach's alphpawhich isapplied to find alpha based on the
covariancematrix. Whereas the third column represents Cronbach's Alpha Based on
Standardized (v) which computes alpha based on the correlations among variables or simply
correlation matrix (Landau and Everitt 2003|KFand Savalei 2011).

All SC drivers, TSCV, and DPP except transportation drivers have had a satisfactory level of
stability and showed internal consistency between their variables. Furthermore, the
moderators were also shown the acceptance limit ofirttegnal consistency when the
standardised items were applied except for the basis & foundation variable.

Although the preliminary evaluation of reliability between each factor has demonstrated a
satisfactory level of consistency between collected diater analysis is required to assess

the measures' reliability and factor loading evaluation. Hence SEM through PLS analysis was
applied in the next chapter to ensure whether omitting items from the construct caused
increase or decmpmase of Cronbachos Al

Table4-13- Reliability Statistics of the variable
Variables Cronbach's Alpha| Cronbach's Alpha Based d No of Iltems
Standardized Iltems

Production Driver 0.806 0.804 7
Inventory Driver 0.777 0.777 6
Location Driver 0.755 0.756 5
Information Driver 0.801 0.801 9
Transportation Driver 0.547 0.544 3
DPP 0.745 0.740 8
TSCV 0.813 0.802 4
Basis & Foundation 0.079 0.420 10
Business & Enterprise 0.538 0.681 8
Market 0.594 0.721 8
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4.8.1 Reliability Statistics of Production Driver

Table 414 shows the Cronbach's Alpha (CA) in which the items or measures were deleted
from the proposed construct due to their lower total ioterelation values. Principally,
Cronbach's Alpha has been affected positively or negatively by removing measures from a
construct or adding variables to a constrddie total value of Cronbach's Alpha of the

production driver was 0.806 (see tablé3).

By removing Pro2 and Pro3 from the questionnaire, the value of Cronbach's Alpha was
enhanced to 0.832 and 0.827, resipely. The itemtotal correlation for Pro2 and Pro3
reported 0.224 and 0.271, respectively, lower than 0.5. Hence, the items might be omitted
from the analysis, and these items might not measure the proposed construct. Furthermore,
Pro5 also increased thvalue of Cronbach's Alpha from 0.806 to 0.812, which did not show
any significant increase, while the itdotal correlation of pro5 is lower than 0.5. Therefore,
removing Pro5 from the questionnaire might not enhance the reliability.

In conclusion, ba=d on the current analysis, three items (i.e., measures or questions),
including Pro2, Pro3, and Pro5, were listed to remove from the construct to enhance the study's
reliability. Although deleting these items might improve the reliability of the studiheu

analysis has been conducted in the next chapter to ensure the internal consistency was not

violated.

Table4-14- ltem-total statistics of production driver.

Cronbach's Alpha: 0.806

Cronbach's Alpha Based on Standardized Items: 0.8C

Measures | Scale Mean Scale Corrected Squared Cronbach's

if Item Variance if ltem-Total Multiple Alpha if Iltem
Deleted Item Deleted| Correlation | Correlation Deleted

Prol 17.86 30.378 0.791 0.729 0.733

Pro2 17.62 39.023 0.224 0.077 0.832

Pro3 18.03 37.880 0.271 0.093 0.827

Pro4 17.78 31.934 0.673 0.585 0.756

Pro5 18.07 37.010 0.355 0.158 0.812

Pro6 17.92 30.789 0.744 0.789 0.742

Pro7 17.84 30.265 0.794 0.832 0.733
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4.8.2 Reliability Statistics of inventory driver

Table 415 shows the quality criteria, including Cronbach's Alpha, in which the items or
measures were deleted from the construct due to their lower totatamtetation values.
Principally, Cronbach's Alpha has been affected positively or negatively by removing
measures from a construct or adding variables to a consthetiotal value of CA of the
inventory driver was 0.777.

By removing Inv3 and Inv1 from the proposed construct, the value of CA was increased to
0.840 and 0.816, respectively. In addition, ¥h&es of itertotal correlation for both items

(Inv3 and Inv1) were lower than 0.5. Therefore, Inv3 and Invl might be removed from the
proposed construct and questionnaire due to their lowest values of totalamtdation and
enhancing the reliabilitypf the questionnaire. At the same time, all other variables and the
related questions were retained in the construct and questionnaire survey. Although deleting
these items might enhance the reliability of the study, further analysis has been conducted in

the next chapter to ensure the internal consistency was not violated.

Table4-15- Item-total statistics of inventory driver.

Cronbach's Alpha: 0.777

Cronbach's Alpha Based on Standardized Items: 0.777

Measures Scale Mean Scale Corrected Squared Cronbach's
if Item Variance if Item-Total Multiple Alpha if ltem
Deleted Item Deleted | Correlation | Correlation Deleted

Invl 14.66 28.576 0.213 0.081 0.816

Inv2 14.75 22.025 0.708 0.696 0.694

Inv3 14.90 30.274 0.098 0.046 0.840

Inv4 14.93 22.830 0.671 0.529 0.705

Inv5 14.73 21.818 0.765 0.766 0.680

Inv6 14.84 21.478 0.810 0.791 0.668

4.8.3 Reliability Statistics of location driver

Table 416 shows the quality criteria, including Cronbach's Alpha, if items or measures were
deleted from the construct due to their lower total #oterelation values.

The total value of the CA of the location driver was 0.755. Removing Loc3 from the construct

causedan increase in the Cronbach's Alpha value from 0.755 to 0.820. In addition, the total
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item correlation of Loc3 is 0.085, which was lower than the accepted limit (i.e., 0.5).
Therefore, omitting the Loc3 item from the questionnaire might enhance thealntern
consistency of the collected datéurthermore, removing Loc2 from the questionnaire
increased the value of Cronbach's Alpha from 0.755 to 0.790, which was insignificant.
Although the Cronbach's Alpha has risen slightly and the-itetal correlation ofLoc2

(0.280) was lower than the accepted limit (i.e., 0.5), removing Loc2 from the collected data
might not affect the internal consistency of the questionnaire significantly. Consequently, in
this step, merely Loc3 can be designated for withdrawal flemptoposed construct and
collected data due to their lowest values of total interelation to enhance the collected
data's reliability.

All other variables and the related questions were retained in the construct and questionnaire
survey. Although tal-item correlation showed that removing a minimum of one measure or
item was permitted, the analysis in the next chapter provided a better understanding of
determining which item can be drawn from the construct. Because, in the current test, each
driver has been analysed separately within its measures, and the effect -abmédaition
between all five drivers and their measures is neglected. This issue was resolved using
SmartPLS software (the CFA approach), and the entire construct with various driders
variables was analysed. Hence, the SmartPLS software has been used in the next chapter to
produce more reliable results and determine which measures or indicators should be removed

permanently from the construct.

Table4-16- ltem-total statistics of location driver
Cronbach's Alpha:0.755
Cronbach's Alpha Based on Standardized Items: 0.756
Measures | Scale Mean Scale Corrected Squared Cronbach's
if ltem Variance if ltem-Total Multiple Alpha if Item
Deleted Item Deleted | Correlation | Correlation Deleted
Locl 12.18 15.778 0.712 0.741 0.640
Loc2 12.02 20.009 0.286 0.084 0.791
Loc3 12.05 20.978 0.196 0.085 0.820
Loc4 12.20 15.344 0.736 0.706 0.629
Loc5 12.06 15.053 0.775 0.749 0.613
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4.8.4 Reliability Statistics of information driver

Table 417 shows the quality criteria, including Cronbach's Alpha, in which the items or
measures were deleted from the construct due to their lower totatamtetation values.
Principally, Cronbach's Alpha has been affected positively or negativelyernpving
measures from a construct or adding variables to a construct.

As discussed, a minimum of two criteria must be checked before omitting any item from the
guestionnaire. The total inteprrelation of the item must be lower than 0.5, and remadtiag

items must enhance the CA of the construct. In this case, it is permitted to remove the item or
measure from the construct to improve the internal consistency and reliability of the data set.
The total value of the CA of the information driver wag74. By removing Inf4 and Inf5

from the collected data, the values of Cronbach's Alpha were increased to 0.802 and 0.782,
respectively. In addition, the values of the iteotal correlation of the Inf5 were lower than

0.5. Therefore, this item was sekedtto remove from the questionnaire.

However, Inf 2 has a lower impact on enhancing the value of Cronbach's Alpha. It might be
that releasing this item from the collected data does not significantly increase the collected
data's reliability. Neverthelesthe construct and questionnaire survey retained all other
variables and related questions. However, fivéah correlation and CA (if items are deleted)
showed that removing the measures is permitted. Nevertheless, the analysis in the next chapter
createdh better understanding of which item can be removed from the construct.

In the current test, each driver has been analysed separately within its measures, and the effect
of intercorrelation between all five drivers and their measures is neglecteds3inswas
resolved using SmartPLS software (the CFA approach), and the entire construct with various
drivers and variables was analysed. Hence, the SmartPLS software has been used in the next
chapter to produce more reliable results to determine whichunesasr indicators should be

permanently removed from the construct.

Table4-17- Item-total statistics of information driver.

Cronbach's Alpha:0.774
Cronbach's Alpha Based on Standardized Items: 0.774

Measures| Scale Mean if| Scale Variance| Corrected Squared Cronbach's
Item Deleted | if Item Deleted | Item-Total Multiple Alpha if ltem

Correlation | Correlation Deleted

Infl 24.06 42.731 0.715 0.734 0.712
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Inf2 23.96 50.027 0.318 0.168 0.772
Inf3 24.08 43.998 0.631 0.707 0.726
Inf4 24.03 53.800 0.113 0.069 0.802
Inf5 23.95 51.372 0.250 0.704 0.782
Infé 24.17 49.955 0.327 0.151 0.771
Inf7 24.12 43.653 0.693 0.685 0.717
Inf8 24.05 42.741 0.720 0.730 0.712
Inf9 23.94 48.215 0.416 0.718 0.759

4.8.5 Reliability Statistics of transportation drivers

Table 418 shows the quality criteria, including Cronbach's Alpha, in which the items or
measures were deleted from the construct due to their lower totatamtetation values.
Principally, Cronbach's Alpha has been affected positively or negatively by removing
measures from a construct or adding variables to a construct.

As discussed, a minimum of two criteria must be checked before omitting any item from the
guestionnaire. The total inteprrelation of the item must be lower than 0.5, and removing the
item nmust enhance the Cronbach's Alpha of the questionnaire. In this case, it is permitted to
remove the measure from the questionnaire (i.e., construct) to improve the internal
consistency and reliability of the collected data.

The total value of CA of trapertation driver was 0.547. By removing Tran2 from the
collected data, the value of Cronbach's Alpha was increased to 0.765. In addition, the item's
item-total correlation values were lower than 0.5. Therefore, this item was selected to remove
from the qustionnaire.

Nevertheless, the construct and questionnaire survey retained all other variables and related
guestions. Although deleting the item might enhance the reliability of the study, further
analysis has been conducted in the next chapter to ensure the inbeisiatenicy was not

violated.
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Table4-18- ltem-total statistics of transportation driver.

Cronbach's Alpha:0.547

Cronbach's Alpha Based on Standardized Items: 0.544

Measures Scale Mean Scale Corrected Squared Cronbach's
if Item Variance if Item-Total Multiple Alpha if Item
Deleted Item Deleted | Correlation | Correlation Deleted

Tranl 6.03 4.392 0.517 0.391 0.169

Tran2 6.05 6.737 0.130 0.020 0.765

Tran3 5.89 4.656 0.478 0.384 0.246

4.8.6 Reliability Statistics of DPP

Table 419 shows the quality criteria, including Cronbach's Alpha, in which the items or
measures were deleted from the construct due to their lower totatamtefation values.

As discussed, a minimum of two criteria must be checked before omitting any atenthie
guestionnaire. Firstly, the total inteorrelation of the item must be lower than 0.5. Secondly,
removing the item must enhance the Cronbach's Alpha of the questionnaire. In this case, it is
permitted to remove the item or measure from the question to improve the internal
consistency and reliability of the collected data.

The total value of Cronbach's Alpha of the DPP variable was 0.745. By removing DPP1,
DPP4, and DPP5 from the collected data, the value of Cronbach's Alpha was increased to
0.750, 0.774, and 0.757, respectively. In addition, the-ttetal correlation values of these

items were lower than 0.5. Nevertheless, for DPP1 and DPP5, the values of Cronbach's Alpha
have not increased significantly; therefore, removing these items mighénhance the
reliability of the questionnaire survey. On the other hand, omitting DPP4 from the
guestionnaire might substantially improve the collected data's internal consistency.

All other variables and their related questions must be retainedeincdhstruct and
guestionnaire survey. Although deleting the items might enhance the reliability of the study,
further analysis using SmartPLS software has been conducted in the next chapter to ensure

the internal consistency was not violated.

131| Page



Table4-19- Item-total statistics of DPP variable.

Cronbach's Alpha:0.745

Cronbach's Alpha Based on Standardized Items: 0.740

Measures Scale Mean Scale Corrected Squared Cronbach's
if Item Variance if ltem-Total Multiple Alpha if Item
Deleted Item Deleted | Correlation | Correlation Deleted

DPP1 21.17 40.391 0.263 0.102 0.750

DPP2 21.25 34.217 0.595 0.607 0.687

DPP3 21.27 33.517 0.648 0.604 0.677

DPP4 21.15 42.599 0.119 0.121 0.774

DPP5 21.27 40.264 0.232 0.182 0.757

DPP6 21.03 34.141 0.617 0.527 0.684

DPP7 21.31 32.329 0.729 0.768 0.659

DPP8 21.30 38.447 0.360 0.221 0.733

4.8.7 Reliability Statistics of TSCV variable

Table 420 shows the quality criteria, including Cronbach's Alpha, in which the items or
measures were deleted from the construct due to their lower totatdmtefation values.

As discussed, a minimum of two criteria must be checked éeiwoitting any item from the
guestionnaire. Firstly, the total inteorrelation of the item must be lower than 0.5. Secondly,
removing the item must enhance the Cronbach's Alpha of the questionnaire. In this case, it is
permitted to remove the item or nse@e from the questionnaire to improve the internal

consistency and reliability of the collected data.

The total value of Cronbach's Alpha of the TSCV variable was reported as 0.804. By removing
Tscv3 from the collected data, the value of CA was sicpnily increased to 0.940. In
addition, the item's itertotal correlation values were lower than 0.5. Hence, Tscv3 might be
selected to remove from the questionnaire to enhance the collected data's internal consistency.
Nevertheless, all other variablesdatheir related questions must be retained in the construct
and questionnaire survey. Although deleting the item might enhance the reliability of the
study, further analysis using SmartPLS software has been conducted in the next chapter to

ensure the inteal consistency was not violated.
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Table4-20- Item-total statistics of TSCV variable.

Cronbach's Alpha: 0.813

Cronbach's Alpha Based on Standardized Items: 0.802

Measures Scale Mean Scale Corrected Squared Cronbach's
if Item Variance if ltem-Total Multiple Alpha if Item
Deleted Item Deleted | Correlation | Correlation Deleted

Tscvl 8.76 10.162 0.833 0.818 0.661

Tscv2 8.96 10.240 0.811 0.719 0.672

Tscv3 8.89 16.328 0.176 0.061 0.940

Tscv4 8.90 10.482 0.790 0.800 0.684

4.8.8 Reliability Statistics of basis & foundation moderator

Table 421 shows the quality criteria, including Cronbach's Alpha, in which the items or
measures were deleted from the construct due to their lower totatamtefation values. The

CA has been affected positively or negatively by removing measures from a coostruc
adding variables to a construct. The <cal cul
software (IBM SPSS Statistics V.26) included negative and positive values.

The negative value of CA was obtained based on a negative average covariance among the
items, which might violate the reliability of model assumptions. However, according to the
prior discussion (see chaptes8ction 3.14.2), this thesis's selected analysis (i.e., PLS/SEM)

is variancebased. The number of samples is insufficient to conthecCB/SEM analysis.

Hence, the attained results of CA based on a negative covariance might not demonstrate the
actual reliability of the collected data.

Suppose the intezorrelation of the item is low (lower than 0.5), and removing that item
enhancethe quality criteria (i.e., CA) of the questionnaire. In that case, it is allowed to remove
the measure from the construct or variable.

Bas2, Bas3, Bas6, and Bas7's iterrelation was higher than 0.5, which shows that they
might not be removed from éhconstruct due to their negative covariance CA. Furthermore,

the total value of Cronbach's Alpha of basis & foundation moderator was 0.107. While
removing Bas1, 4, 5, and Bas10 from the proposed construct caused an enhanced value of CA
from 0.107 to 0.16(00.230, 0.130, and 0.330, respectively. In addition, for the Bas1, 4, 5, and
Bas10 measures, the values of tatn correlation were lower than the accepted limit (i.e.,
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0.5). In this case, principally, it allowed removing the measures due to thest loabees of

total intercorrelation. However, omitting these variables from the collected data might not
significantly enhance the reliability of the questionnaire survey.

Although totatitem correlation and Cronbach's Alpha indicated removing the uresa®r

items permitted, the conducted analysis in the next chapter created a better understanding of
which items should withdraw from the construct. Because, in the current test, each driver has
been analysed separately within its measures, and the @ffeter-correlation between all

five drivers and their measures is neglected. The issue was resolved using SmartPLS software
(the CFA approach), and the entire construct with various drivers and variables was analysed.
Hence, in the next chapter, the StR&S software has been used to produce more reliable

results to determine which measures or indicators can be permanently removed from the

construct.

Table4-21- Iitem-total statistics of basis oundation moderator

Cronbach's Alpha:0.107

Cronbach's Alpha Based on Standardized Items: 0.451

Measures Scale Mean Scale Corrected Squared Cronbach's
if Item Variance if ltem-Total Multiple Alpha if Item
Deleted Item Deleted | Correlation | Correlation Deleted

Basl 13.13 16.43 -0.10 0.04 0.16

Bas2 13.75 14.67 0.27 0.66 0.02

Bas3 13.75 13.77 0.45 0.75 -0.052

Bas4 11.33 16.25 -0.16 0.08 0.23

Bas5 12.53 16.54 -0.09 0.05 0.13

Bas6 13.83 14.61 0.38 0.73 0.00

Bas7 13.75 14.16 0.38 0.67 -0.022

Bas8 11.58 10.98 0.11 0.16 0.01

Bas9 11.49 12.32 0.06 0.13 0.07

Bas10 11.55 16.47 -0.22 0.09 0.33

& The value is negative due to a negative average covariance among items. This

reliability model assumptions.

4.8.9 Reliability Statistics of business & enterprise moderator
Table 422 shows the quality criteria, including Cronbach's Alpha, in which the items or

measures were deleted from the construct due to their lower totatamtelation values.
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Principally, Cronbach's Alpha has been affected positively or negatively by removing
measures from a construct or adding variables to a construct.

The total value of Cronbach's Alpha of business & enterprise moderator was 0.538. It can be
observed that removing indicators (i.e., measures) might not significantly improve the
Cronbach’'s Adha of this moderator. In addition, by checking the ip¢ah correlation of the
measures, it can be realised that most of the measures havetarotarrelation higher than

the accepted limit (i.e., 0.5) or near the accepted limit except Bus2. Rentbgse measures

from the collected data is not allowed in this case. In other words, the reliability analysis of
the moderator alone (without considering the effect of other variables) showed that omitting
these variables from the collected data migtitangnificantly enhance the reliability of the
guestionnaire survey because the Cronbach's Alpha was not increased significantly.
Although deleting the item might not enhance the reliability of the questionnaire survey for
this variable, further analysising SmartPLS software has been conducted in the next chapter

to ensure the internal consistency was not violated.

Table4-22- ltem-total statistics of business & enterprise moderator.

Cronbach's Alpha: 0.538

Cronbach's Alpha Based on Standardized Items: 0.681

Measures Scale Mean Scale Corrected Squared Cronbach's
if ltem Variance if ltem-Total Multiple Alpha if Item
Deleted Item Deleted | Correlation | Correlation Deleted

Busl 6.52 18.289 0.290 0.515 0.512

Bus2 6.41 17.892 0.260 0.341 0.511

Bus3 6.49 17.891 0.355 0.577 0.500

Bus4 4.82 13.042 0.273 0.562 0.518

Bus5 4.44 13.111 0.295 0.617 0.501

Bus6 6.38 17.081 0.274 0.561 0.501

Bus7 6.02 15.009 0.291 0.452 0.490

Bus8 6.50 17.853 0.319 0.429 0.502

4.8.10 Reliability Statistics of the market moderator

Table 423 shows the quality criteria, including Cronbach's Alpha, in which the items or

measures were deleted from the construct due to their lower totatamtelation values.
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Principally, Cronbach's Alpha has been affected positively or negatively by removing
measures from a construct or adding variables to a construct.

The total value of Cronbach's Alpha of market moderator was 0.594. It can be realised that by
removing Mark?7, the value of Cronbach's Alpha slightly increased from 0.594 to 0.665. Thus,
it is necessary to check the tetem correlation. The totatem correlation values of this item

were incredibly lower than the accepted limit (i.e., 0.5). In this case, it is allowed to remove
the measure from the collected data due to their lowest valuesabfntercorrelation. On

the other hand, Mark 6 has the tatain correlation (i.e., 0.111) lower than the accepted limit
(0.5), but removing this measure will not improve the CA significantly.

Hence, this item might remain in the construct.

Although the conducted analysis shows that removing the measure or item might enhance
the questionnaire survey's reliability, the analysis in the next chapter created a better
understanding of determining which items should remove from the construatidge the
current test, each driver has been analysed separately within its measures, and the effect of
inter-correlation of other SC drivers and moderators is neglected. The issue was resolved using
SmartPLS software (the CFA approach), and the eatinstruct with various drivers and
variables was analysed. Hence, in the next chapter, the SmartPLS software has been used to
produce more reliable results and determine which measures or indicators can remove from

the construct permanently.

Table4-23- Item-total statistics of the market moderator.

Cronbach's Alphad.594

Cronbach's Alpha Based on Standardized Items: 0.7Z

Measures Scale Mean Scale Corrected Squared Cronbach's
if Item Variance if ltem-Total Multiple Alpha if Item
Deleted Item Deleted | Correlation | Correlation Deleted

Mark1 4.55 13.613 0.519 0.548 0.533

Mark2 4.02 13.379 0.206 0.360 0.590

Mark3 4.06 12.873 0.271 0.348 0.570

Mark4 4.47 12.923 0.519 0.528 0.516

Mark5 4.55 13.424 0.546 0.646 0.526

Mark6 4.06 11.518 0.296 0.111 0.571

Mark7 3.75 12.916 0.093 0.098 0.665

Mark8 451 13.294 0.503 0.456 0.527
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4.8.11 Concluded remarks ofdescriptive analyses

Figure 4-1shows the descriptive analysis and preliminary quality control of collected data
applied in the study. The normality tests, including Kolmoge®avrnov and ShapireVilk
tests, have been conducted to prove that the cedletdta does not formormally distributed

data. Hence, applying the nparametric tests like a partial least square approach is required.

The descriptive analyses were applied, including mgle@wnessand kurtosis. Also, the initial

guality criteriajncluding Cronbach's Alpha, totékem correlation, and Cronbach's Alpha if the

item is deleted, were used to determine the internal consistency and reliability of the collected
data. At the end of this section, the items were listed as candidatesdtebgally removed

from the construct to enhance the data set's quality and reliability. However, the suggested items
were not removed from the construct in this stage to conduct accurate analyses and ensure the

quality criteria were not violated.

Questionnaire development
and validation

o

NO
(1o
NO Chapter Five
(CFA and SEM analyses)
Items are shortlisted to

remove from the
questionnaire

Figure4-1- The descriptive analysis has been applied for this stud
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5.1

Chapter 5 Confirmatory Factor Analysis (CFA)
and
Structural EqQU8EMPNn Model | i

Introduction

In this chapter, the descriptive analyses of the data, including confirmatory factor analysis
(CFA) and structural equation modelling (SEM) using SmartPLS (V3), were performed. The
preliminary and descriptive analyses were conducted in the previous doapbenprehend

how to enhance the reliability of the collected data. Hence, 19 items (measures) were
shortlisted to eliminate from the construct to improve the collected data's internal consistency.
However, the items were not omitted due to considerimgittereffect of items in the
presence of all drivers and moderators.

In this chapter, the initial construct has been developed with 67 measures in 10 different
variables (i.e., factors and moderators). In addition, five main hypotheses ang swent
hypothesesave been proposed initially and proceeded to the CFA analysis using SmartPLS
(V3). CFA is limited to the analysis of covariance and variance. Based on the variance
extraction rule, if the variance factor loading of an item is equal torGnbre significant than

0.7, the indicator must be kept in the construct (Hair 1995).

Hair et al. (2011) stated that the acceptable limit of factor loading for each item or measure
must be 0.5 or greater. Any indicator with factor loading greater @& is considered an
adequate measure or item. However, other researchers reported an acceptable limit for the
factor loading is 0.5 or above 0.5 (Hulland 1999; Truong and McColl 2011). Chen and Tsai
(2007) conducted a study on travel and tourism. Alsey considered 0.5 as an acceptable
limit for the factor loading at the statistically significant test result of 95% (i-¢.,aP ue O
0.5). Ertz et al. (2016) explored a study in -privironmental consumer behaviour and
considered the factor loading o##0and above at the same statistical confidence level. Chin
et al. (1997) and Hair et al. (2011) suggested a threshold of 0.6 for the standardised factor
loading. Knekta et al. (2019) stated that factor loading is close to 0.7 or higher than the

threshold imit of 0.7, meaning that factors were explained most of the items well by the
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theorised factor. Finally, in this study, the threshold limit of 0.7 was considered in CFA at the
confidence |l evel of OvaAabuéeF®&coOob5)oading O
For the boattrapping analysis, the basic setting of SmartPLS software was set up as follows:
The subsamples value should be large enough to ensure the stability of results has been
satisfied. Hence, the subsamples value for the bootstrapping test was consideretihts000
analysis has considered basic bootstrapping, including outer loadings, path coefficient, outer
weights, total effect, and indirect effect. This option is significantly faster, more suitable for
the initial data analysis, and appropriate for largamgples (i.e., 5000). The "Bi&@orrected

and Accelerated (BCa) Bootstrap" has been selected (software default) because it is the most
stable approach without spare computing time.

The bootstrapping approach with maximum iterations of 5000 has beeadajgptietermine

the weight of path coefficient andvialue of the proposed structure. The stop criterion should

be a minimal value of 10for the bootstrapping test (Hair et al. 2017).

In this study, the CFA has been conducted for the moderators aatsdi@parately, including

partial least squares (PLS) and bootstrapping analyses to reduce the number of indicators from
the proposed constructs and enhance their reliability and validity. This study demonstrated a
minimum of three rounds of PLS and bodgping analyses to finalise the proposed
constructs for the SC drivers without considering moderators. However, it could be possible
to show more steps and rounds to complete the initial construct in this section. Still, it has
been found that applying msthan three rounds did not change the final results. Hence, three
rounds have been selected to determine the final construct in which all elements have had the
factor loading higher than 0.7, and all the quality criteria were satisfied.

According to (Hir et al. 2017), it is essential to have a minimum of three items or indicators
per factor or variable. If three items have remained per each factor, the construct would be
just a Adefined model 06 with zero dmedelrisces of
suitable for the study. While, if four items (or indicators) have remained per factor, it will
create a positive degree of freedom in a construct called ard®reified model because

there are more degrees of freedom than parameters.

This study has been considered to keep a minimum of three indicators per factor. Therefore,
any factor (variable) with less than three items was removed from the construct. Finally, all
remaining items (i.e., indicators) from the final construct of SC drivers weerted into the

factor analysis of the moderators to reduce the number of indicators and enhance the validity
of the construct. Of course, in this stage, the number of items of SC drivers and their factor

loading values have remained without any change
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The SEM approach also has been applied to estimate the variables (unobserved values) via
using observed variables and confirming the proposed hypotheses and reldtgpatbbses

(Byrne 2013). To conduct covarianbased SEM (CB/SEM) for the proposeainstruct, it

would be essential to collect a minimum of 670 observations (10 observations per indicator)
for this study. While in this study, 212 applicants replied to the survey successfully, which
shows that the collected data and number of samplesneétarge enough to conduct the
CB/SEM analysis. Hence, the PLS/SEM has been selected to examine this study's proposed
to construct and hypotheses. Moreover, the acquired results were reported in two approaches,
including graphical and tabular represeiotas.

Confirmatory Factor Analysis (CFA) of Supply chain drivers

In this section, the confirmatory factor analysis (CFA) is conducted to estimate the factor
loading of SC drivers at a 95% confidence level. The value of factor loading presents the level
of a regression path from a variable to its indicators (Hair et al. 2011).

The partial least square analysis using SmartPLS (V3) software was applied to complete the
CFA approach. The PLS algorithm with maximum iterations of 300 has been applied to
deternine the weight of factor loading of the proposed structure. Using the PLS algorithm's
weighting scheme, the SmartPLS software provides a maximum proportion of the variance
(R?) for the endogenous variable like DPP and TSCV. In addition, it is necessafjnethe

AStop Criterionodo for the software to stop t
SmartPLSsoftware pauses the outer weight between two consecutive iterations when it is
smaller than the defined stop criterion. The stop criterion should be a minimal value as defined
107 for the PLS algorithm analysis and bootstrapping test.
This study develped the initial construct with 30 measures for five SC drivers, including
information, location, production, transportation, and inventory. Also, the initial construct
included DPP and TSCV variables with 8 and 4 measures or indicators, respectively. Each
round of analysis consists of a minimum of five various studies, including the following tests:
1- Completing CFA via using the PLS algorithm and selecting factor item for the
weighting scheme
2- Finding the factor loading of indicators as an outer weighdgaafing equal and higher
than 0.7@0 U OGAa 6 Q8 v
3 Checking the quality <criteria of t he con

composite reliability (CR O 0.7), and ave
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4- Applying bootstrapping analysis tevaluate the #value of the pathway between
indicators and factor§Y 0 a ©6 Qs p 80w @I & QB T L
5- Evaluating the path analysis between two variables (i.e., factors) using bootstrapping
analysisTY D A WO Qs p 8lw@sd 69Q TIB T U

5.2.1 CFA Round 1- PLS of initial construct
Figure 51 shows the CFA of the initial construct, including five SC drivers, DPP, and TSCV
variables with their indicators. The yellow rectangle shows the indicators in this analysis, and
the ble circle shows the factors or variables. The first round of confirmatory factor analysis
(CFA) using the PLS algorithm demonstrated the outer weight of the indicators (the numbers
between factor and indicators) as well as the path coefficient (thelmkttsen two factors).
However, the path coefficient and their related digits were not considered in this stage due to
choosing the factor weighting scheme in the setting of the PLS algorithm. Many indicators
showed outer factor loading lower than 0.7, wehwould be removed from the construct
permanently to enhance the reliability and validity of the construct. To remove the selected
indicators from the theoretical model, it was necessary to check the quality criteria at the first
stage. In other words, themitting process of indicators must significantly enhance the
construct's quality; otherwise, the items should not be removed from the model. Although the
initial PLS analysis shows that 18 indicators have outer factor loading lower than 0.7,
removing allitems in one round is impossible because the existing interactions between the
items might enhance the outer factor loadings. Hence, the removal process was completed in
three different stages.
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Figure 5-1- First round of confirmatory factor analysis (CFA) using PLS approach for an |initial

structural model of SC drivers.

Table 51 shows the initial construct's outer weight of factor loading, including five SC
drivers, DPPand TSCV. Overall, 17 indicators have had an outer weight of factor (i.e., factor
loading) lower than 0.7, highlighted in red. DPP had four indicators with outer factor loading
less than 0.7, including DPP 1, 4, 5, and 8. DPP 4 had the lowest valumofdading with

0.083. Hence, DPP4 was nominated to remove from the construct in the next round. The
information driver also had four indicators with outer factor loading less than 0.7, including
Inf 2, 4,5, 6 and 9. Inf 5 had the lowest value of fatading with0.135 Hence, Inf 5 was
nominated to be removed from the construct in the second round of analysis. The inventory
driver also had two indicators with outer factor loading less than 0.7, including Inv 1 and 3.
Inv 3 had the lowest factor loadjvalue in this driver witld.112 Hence, Inv 3 was nominated

to be removed from the construct in the second round of analysis. The location driver had
shown two indicators with outer factor loading less than 0.7, including Loc 2 and 3. In this
case, thedctor loadings of both items were very close. Therefore, they were kept in the

construct for the second round of analysis.
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The production driver also had three indicators with outer factor loading less than 0.7,
including Pro 2, 3, and 5. In this casactbr loadings of all items were very close to each
other. Therefore, they were kept in the construct for the second round of analysis. The
transportation driver had one indicator with outer factor loading less than 0.7 named Trans2.
In this case, the faot loading of Trans2 was the lowest value, and its Cronbach's Alpha was
lower than 0.7. Therefore, it was nominated to be removed from the construct in the second
round of analysis to enhance the reliability of the construct. The TSCV had one indicator wit
outer factor loading less than 0.7, including TSCV3 (0.250). In this case, the factor loading of
TSCV3 was not significantly low enough to be removed from the construct. Therefore, it was

kept in the construct for the second round of analysis.

Table 5-1-First round of confirmatory factor analysis (CFA) process. Factor loading

initial construct.

DPP Information | Inventory | Location | Production| TSCV | Transportation
DPP1 0.324
DPP2 0.836
DPP3 0.862

DPP4 0.083

DPP5 0.235

DPP6 0.809

DPP7 0.923

DPP8 0.374

Infl 0.900

Inf2 0.384

Inf3 0.870

Inf4 0.171

Inf5 0.135

Inf6 0.457

Inf7 0.865

Inf8 0.902

Inf9 0.335

Invl 0.262
Inv2 0.899
Inv3 0.112
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Inv4

0.820

Inv5

0.920

Inv6

0.936

Locl

0.925

Loc2

0.378

Loc3

0.258

Loc4

0.919

Loc5

0.935

Prol

0.907

Pro2

0.268

Pro3

0.344

Pro4

0.834

Pro5

0.425

Pro6

0.900

Pro7

0.925

Tranl

0.905

Tran2

0.240

Tran3

0.883

Tscvl

0.955

Tscv2

0.929

Tscv3

0.250

Tscv4

0.942

Table 52 shows the initial construct's quality criteria, including five SC drivers, DPP, and
TSCV. The transportation driver had Cronbach's Alpha lower than 0.7 and DPP, and the

information driver had AVE lower than 0.5. Hence, nominated

items from DPP,

transportation, and information variables can be removed to enhance the construct's reliability

and internal consistency in the second round of analysis.
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Table5-2-First round ofconfirmatory factor analysis (CFA) process. Quality criteria of the initial
construct.

Cronbach's Composite Reliability (CR) Average Variance Extracted

Alpha (AVE)

DPP 0.740 0.806 0.407
Information 0.774 0.825 0.405
Inventory 0.777 0.852 0.547
Location 0.756 0.840 0.556
Production 0.804 0.860 0.508
TSCV 0.802 0.881 0.681
Transportation 0.544 0.754 0.552

5.2.2 CFA Round 1- Bootstrapping of initial construct

Figure5-2 shows the initial construct's bootstrapping test, including five SC drivers, DPP, and
TSCV variables with their indicators. The yellow rectangle indicates the indicators in this

analysis, and the blue circle shows the factors or variables. For thetingigbheme, the

factor option was selected in SmartPLS software. The numbers shown represent the path

coefficient and Tvalue between factors and indicators and between two factors. Several

indicators had Fvalues betwee[x1.96| including Inf 4, Inf 5, Inv3, Tran 2, and DPP 4.

Hence, these factors were shortlisted for removal.
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Figure5-2-First round of bootstrapping test for an initial structural model of SC drivers.

Tale 53 shows the results of the first round of bootstrapping tests for the initial construct to
identify T-values of indicators. The shortlisted items, including Inf 4, Inf 5, Inv 3, Tran 2, and
DPP 4, had the | -$tagidics lower tharotlze dhreshgldlimit O O 0

(|+1.96] ) which can be removed from the construct in the next round of analysis. Considering

owest

the PLS test in the previous stage and the current bootstrapping test, these factors suggested
withdrawing from the construcincluding Inf 2, Inf 4, Inf 5, Inf 6, DPP 1, DPP 4, DPP 5,

DPP 8, and Tran 2.

Table5-3-First round of bootstrapping test of the initial construct to identifyallies
of indicators.
Factor Sample | Standard| T Statistics | P Values
Loading| Mean (M) | Deviation | (|JO/STDEV])
(O) (STDEV)
DPP4 < DPP 0.083 0.082 0.101 0.827 0.408
Inv3 <- Inventory 0.112 0.111 0.097 1.159 0.247
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Inf5 <- Information 0.135 0.130 0.106 1.268 0.205
Inf4 <- Information 0.171 0.168 0.090 1.896 0.058
DPP5 < DPP 0.235 0.232 0.096 2.438 0.015
Tran2 < Trans 0.240 0.236 0.112 2.152 0.031
Tscv3 < TSCV 0.250 0.247 0.093 2.692 0.007
Loc3 < Location 0.258 0.256 0.090 2.852 0.004
Invl <- Inventory 0.262 0.260 0.085 3.089 0.002
Pro2 < Production 0.268 0.265 0.081 3.303 0.001
DPP1 < DPP 0.324 0.322 0.084 3.844 0.000
Inf9 <- Information 0.335 0.329 0.099 3.378 0.001
Pro3 < Production 0.344 0.340 0.084 4.073 0.000
DPP8 < DPP 0.374 0.373 0.087 4.291 0.000
Loc2 < Location 0.378 0.375 0.081 4.640 0.000
Inf2 <- Information 0.384 0.381 0.084 4.548 0.000
Pro5 < Production 0.425 0.421 0.080 5.299 0.000
Inf6 <- Information 0.457 0.454 0.072 6.356 0.000
DPP6 < DPP 0.809 0.807 0.036 22.619 0.000
Inv4 <- Inventory 0.820 0.818 0.038 21.556 0.000
Pro4 < Production 0.834 0.832 0.036 23.249 0.000
DPP2 < DPP 0.836 0.834 0.033 25.416 0.000
DPP3 < DPP 0.862 0.862 0.024 36.210 0.000
Inf7 <- Information 0.865 0.863 0.030 29.267 0.000
Inf3 <- Information 0.870 0.870 0.026 34.106 0.000
Tran3 < Trans 0.883 0.881 0.025 34.999 0.000
Inv2 < Inventory 0.899 0.898 0.019 46.794 0.000
Infl <- Information 0.900 0.899 0.022 BIA09Y 0.000
Pro6 < Production 0.900 0.900 0.019 46.188 0.000
Inf8 <- Information 0.902 0.902 0.018 51.323 0.000
Tranl < Trans 0.905 0.904 0.015 60.828 0.000
Prol < Production 0.907 0.907 0.017 53.415 0.000
Loc4 < Location 0.919 0.918 0.017 53.690 0.000
Inv5 <- Inventory 0.920 0.920 0.016 57.151 0.000
DPP7 < DPP 0.923 0.922 0.012 74.199 0

Locl < Location 0.925 0.924 0.016 57.832 0.000
Pro7 < Production 0.925 0.925 0.014 64.409 0.000
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Tscv2 < TSCV 0.929 0.929 0.016 57.606 0.000
Loc5 < Location 0.935 0.934 0.017 56.511 0.000
Inv6 <- Inventory 0.936 0.936 0.012 80.459 0.000
Tscv4 < TSCV 0.942 0.941 0.014 67.944 0.000
Tscvl < TSCV 0.955 0.955 0.008 112.712 0.000

Table 54 demonstrates the results of bootstrapping test of the initial construct to determine
the T- statistics (Fvalues) of pathways between two factors or variables.

According to Hayes & Rockwood (2017), zero must not include between the lower limit
confidence interval (LLCI) and the upper limit confidence interval (ULCI) at a 95%
confidence interval to acceptvilues and factor loadings. Four paths between two variables
had the Fvalues lower than the threshold limit (|£1.96|) at theale of 0.05Therefore, the
validity of the construct can be enhanced by omitting the indicators of those variables, which

has been performed in the next round of analysis.

Table 5-4-Bootstrapping test of the initimonstruct to identify Ivalues of paths between t
factors.
Factor Sample Standard | T Statistics P LLCI ULCI
Loading | Mean (M) | Deviation | (JO/STDEV|)| Values| (2.5%) | (97.5%)
(0) (STDEV)
DPP-> TSCV 0.907 0.908 0.018 49.848 0 0.869 0.94
Information-> DPP 0.134 0.134 0.116 1.156 0.248 | -0.091| 0.366
Inventory-> DPP 0.559 0.555 0.133 4.219 0 0.286 0.812
Location-> DPP 0.203 0.199 0.128 1.591 0.112 | -0.069| 0.433
Production-> DPP -0.034 -0.026 0.145 0.235 0.814 | -0.306| 0.264
Transportation> DPP | 0.093 0.094 0.07 1.337 0.181 | -0.035| 0.238

5.2.3 CFARound 27 PLS study

In this section, the proposed items (indicators) from the previous round have been removed
from the construct, including Inf 2, Inf 4, Inf 5, Inf 6, DPP 1, DPP 4, DPP 5, DPP 8, and Tran
2. Indeed, the second round of the PLS test has been conducted sedtos without
considering the items mentioned above. FiguBeshows the results of the second round of

the PLS algorithm test in the absence of Inf 2, Inf 4, Inf 5, Inf 6, DPP 1, DPP 4, DPP 5, DPP
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8, and Tran 2. The factor loading of some factorsisaaced in the absence of the items

mentioned above. For instance, in the first round, Inf 3 had the outer loading of 0.870, while

by omitting Inf 2, Inf 4, Inf 5, and Inf 6, the outer loading was enhanced to the value of 0.888.

Likewise, in the second rod, the outer loading of DPP2 increased from 0.836 to 0.860 in
the absence of DPP 1, DPP 4, DPP 5, and DPP 8.
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Figure5-3- Second round of confirmatory factor analysis (CFA) using 8&oach for the second

structural model of SC drivers.

At the end of the® round of the PLS test, the outer weight of some items was still lower than
the threshold limit (0.7). Table5 lists the factor loading of all items. Thus, the items with a
lower threshold limit were highlighted in red. Inf 9, Inv 1, Inv 3, Loc 2, Loc 3, Pro 2, Pro 3,
Pro 5, and TSCV 3 have had a factor loading lower than 0.7; they can be shortlisted to be

removed from the construct in the third round of PLS analysis.

149| Page



Table5-5-Second round of confirmatory factor analysis (CFA) process. PLS of the second co

to identify factor loading of indicators.

DPP

Information

Inventory

Location

Production

TSCV

Transportation

DPP2

0.860

DPP3

0.870

DPP6

0.819

DPP7

0.927

Infl

0.904

Inf3

0.888

Inf7

0.881

Inf8

0.909

Inf9

0.323

Invl

0.254

Inv2

0.901

Inv3

0.103

Inv4

0.822

Inv5

0.919

Inve

0.935

Locl

0.926

Loc?2

0.363

Loc3

0.256

Loc4

0.921

Loc5

0.936

Prol

0.908

Pro2

0.262

Pro3

0.344

Pro4

0.837

Pro5

0.412

Pro6

0.901

Pro7

0.926

Tranl

0.906

Tran3

0.894
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Tscvl 0.956

Tscv2 0.929
Tscv3 0.236
Tscv4 0.944

Table 56 shows the quality of criteria of th892ound of the construct in the absence of the

Inf 2, Inf 4, Inf 5, Inf 6, DPP 1, DPP 4, DPP 5, DPP 8, and Tran 2. The AVE for the DPP
variable and information driver has improved significantly from 0.407 and 0.405 to 0.756 and
0.662, respectively. In addin, the Cronbach's Alpha of transportation driver was enhanced
from 0.544 to 0.765 after removing Tran 2. These improvements were shown that removing

items from the first construct improved the quality criteria of the construct.

Table5-6-Second round of confirmatory factor analysis (CFA) process. Quality Critetti@ of
second structural model.

Cronbach's | Composite Reliability Average Variance Extracted (AVE

Alpha (CR)

DPP 0.892 0.925 0.756
Information 0.851 0.90 0.662
Inventory 0.777 0.851 0.547
Location 0.756 0.839 0.556
Production 0.804 0.859 0.507
TSCV 0.802 0.88 0.681
Transportation 0.765 0.895 0.81

5.2.4 CFA Round 27 Bootstrapping of structural model 2

Figure5-4 shows the bootstrapping test of th&@nstruct, including five SC drivers, DPP,

and TSCV variables with their indicators. The factor option was selected in SmartPLS V3
software for the weighting scheme. The numbers represented the path coefficieviadune T
between factors and indicatonsdathe path coefficient (Value) between two factors. There

are not any indicators with avialue between the threshold lifgit.96| . Hence, the obtained
results of bootstrapping test proved that the shortlisted factors in the first round had been
correcty removed from the construct to enhance its reliability and validity.
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Figure5-4- the 29round of bootstrapping test for the second structural model of SC drivers.

Table 57 shows thdootstrapping analysis of th&%2ound, including five SC drivers, DPP,

and TSCV variables with their indicators after removing several items, including Inf 2, Inf 4,
Inf 5, Inf 6, DPP 1, DPP 4, DPP 5, DPP 8, and Tran 2. Most factor loading-eald&s ae

higher than their assigned thresholds except for Inv 3. Inv 3 has been shortlisted in the PLS
analysis concerning its factor loading (0.103). The current analysis observed thealteT

was lower than 1.96, and itsv@lue was higher than 0.05.addition, its factor loadings were

lower than 0.7. Therefore, considering the CFA approach, these items should be removed from
the final construct.

The results showed that the shortlisted indicators (Inf 9, Invl, Inv3, Loc2, Loc3, Pro2, Pro3,
Pro5, and TSC\8) must be removed from the construct in the third round of analyses (final

round).
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Table5-7-Second round of confirmatory factor analysis (CFA) process. Bootstrapping of the

structural model tidentify t-values of indicators.

Factor Sample Standard T Statistics | P Valueg
Loading Mean (M) Deviation (|O/STDEV))
(O) (STDEV)

DPP2 < DPP 0.86 0.859 0.028 30.83 0
DPP3 < DPP 0.87 0.87 0.023 38.374 0
DPP6 < DPP 0.819 0.817 0.034 23.948 0
DPP7 < DPP 0.927 0.927 0.011 83.125 0
Infl <- Information 0.904 0.904 0.022 41.226 0
Inf3 <- Information 0.888 0.888 0.022 39.812 0
Inf7 <- Information 0.881 0.88 0.027 32.959 0
Inf8 <- Information 0.909 0.909 0.017 52.248 0
Inf9 <- Information 0.323 0.32 0.088 3.676 0
Invl <- Inventory 0.254 0.253 0.084 3.031 0.002
Inv2 <- Inventory 0.901 0.9 0.018 49.703 0
Inv3 <- Inventory 0.103 0.1 0.095 1.082 0.279
Inv4 <- Inventory 0.822 0.82 0.036 22.701 0
Inv5 <- Inventory 0.919 0.919 0.016 55.764 0
Inv6 <- Inventory 0.935 0.935 0.012 76.183 0
Locl < Location 0.926 0.925 0.016 58.324 0
Loc2 < Location 0.363 0.359 0.081 4.488 0
Loc3 < Location 0.256 0.253 0.091 2.817 0.005
Loc4 < Location 0.921 0.92 0.017 55.535 0
Loc5 < Location 0.936 0.935 0.016 58.972 0
Prol < Production 0.908 0.907 0.017 52.546 0
Pro2 < Production 0.262 0.258 0.08 3.282 0.001
Pro3 < Production 0.344 0.341 0.084 4.114 0
Pro4 < Production 0.837 0.835 0.035 24.019 0
Pro5 < Production 0.412 0.408 0.079 5.187 0
Pro6 < Production 0.901 0.9 0.02 46.015 0
Pro7 < Production 0.926 0.926 0.014 67.278 0
Tranl < Trans 0.906 0.906 0.015 62.145 0
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Tran3 < Trans 0.894 0.893 0.022 41.415 0
Tscvl < TSCV 0.956 0.956 0.008 114.519 0
Tscv2 < TSCV 0.929 0.928 0.016 56.973 0
Tscv3 < TSCV 0.236 0.234 0.092 2.571 0.01
Tscv4 < TSCV 0.944 0.943 0.014 69.715 0

5.2.5 CFA Round 37 PLS study of the final construct

In the 3round of CFA analysis, the proposed items (indicators) from the previoushaued

been removed from the construct. TH&@ind of the PLS test has been conducted in this
section without considering the abovementioned indicators. FigGrehows the results of

the final round of the PLS algorithm test in the absence of the Inf 2, Inf 5, Inf 6, DPP 1,

DPP 4, DPP 5, DPP 8, Tran 2, Inv 1, Inv 3, Loc 2, Loc 3, Pro 2, Pro 3, Pro 5, and TSCV 3.
The factor loading of all indicators was above the assigned threshold (0.7) in the absence of
the items mentioned above.
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Figure 5-5-Third round of confirmatory factor analysis (CFA) using PLS approach for the final

structural model of SC drivers.
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Table 58 shows indicators' factor loading after conducting three tekSrounds. It can be
concluded that the factor loading of all items was improved. Whereas merely two indicators
remained in the construct for the transportation driver. The single factor with two indicators
has two error variances and two loadings theaie four parameters to estimate, resulting in
three norrivial entries remaining in the variancevariance matrix. Therefore, there is
insufficient information to evaluate the paramet&alén and Long 1993 In addition,Hair et

al. (2017)also emphsised that it is essential to have at least three items or indicators per
variable to precisely identify the variable. Three items in a single factor will create three error
variances, loadings, variancevariance matrix, and six entries. So, the maalgebraically
identified, and the matrix entries can estimate the parameters.

Therefore, considering that only two items remained in the transportation driver, this factor

was permanently removed from the construct for further SEM analysis.

Table 5-8-Third round of Confirmatory factor analysis (CFA) process. Factor loading of the

(final) structural model.

DPP | Information | Inventory | Location | Production | TSCV | Transportation

DPP2 0.860

DPP3 0.87

DPP6 0.819

DPP7 0.927

Infl 0.909

Inf3 0.895

Inf7 0.877

Inf8 0.912

Inv2 0.907

Inv4 0.824

InvS 0.92

Inv6 0.934

Locl 0.937

Loc4 0.927

Loc5 0.938

Prol 0.907

Pro4 0.849
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Pro6 0.915

Pro7 0.934

Tranl 0.906
Tran3 0.894
Tscvl 0.958

Tscv2 0.928

Tscv4 0.949

*: The transportation factor has been removed from the final construct due to the remaining
measures (indicators) in the factor and cause creating a negative degree of freedom.

Table 59 shows the quality criteria of the final construct after removing the following items,
including Inf 9, Inf 2, Inf 4, Inf 5, Inf 6, DPP 1, DPP 4, DPP 5, DPP 8, Tran 2, Inv 1, Inv 3,
Loc 2, Loc 3, Pro 2, Pro 3, Pro 5, and TSCV 3. The inventorgdsiAVE value has improved

from 0.546 to 0.805 after omitting Inv 1 and Inv 3 from the construct. Also, for the inventory
driver, the value of Cronbach's Alpha and CR were enhanced significantly from the 2nd round
to the final analysis due to removing tiwalicators. Likewise, the quality criteria of location,
production, and TSCV were improved when comparing the computations in the previous
round to the analysis in this section. For instance, for the location driver, the values of
Cronbach's Alpha, CRnd AVE were increased by 22.6%, 13.7%, and 57%, respectively,
after removing Loc 2 and Loc 3 from the construct. Furthermore, for the production driver
and TSCV variable, by comparing the attained results betweef%teud and '8 round, it

can be sta&d that the quality criteria for these variables were improved considerably after
omitting the items from the construct. Consequently, the obtained result of the conducted CFA
in three rounds confirmed that removing the shortlisted items enhanced thdityeland

internal consistency of the final construct.

Table5-9-Third round of confirmatory factor analysis (CFA) process. Quality Criteria of
third (final) structural model.
Cronbach's Composite Reliability | Average Variance Extracte
Alpha (CR) (AVE)
DPP 0.892 0.925 0.756
Information 0.92 0.944 0.807
Inventory 0.918 0.943 0.805
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Location 0.927 0.954 0.873
Production 0.923 0.946 0.814
TSCV 0.94 0.961 0.893
Transportation 0.765 0.895 0.810

5.2.6 CFA Round 37 Bootstrapping of structural model 3

It is essential to conduct bootstrapping analysis to ensure whether the path analysis between
the indicators and variables was not violated. In this section, the bootstrapping analysis was
conducted for the third time to observe how thetdtistics (Fvalue) were affected after
omitting the nominated items in the second round. Tallies of all indicators are higher

than the assigned threshold limit. Also, it has been observed thatvéleel of some items
slightly increased after deleting the othemte(with lower factor loading) in a variable which
shows how the interaction between indicators has affected the statistics values. For instance,
in the production driver, after omitting Pro 2, Pro 3, and Pro 5 (due to their lower factor
loading), the Tvalue of Pro 6 and Pro 7 has been increased from 46.015 and 67.278 to 52.359
and 72.326, respectively, at 95% of confidence level. Hence, it can be concluded that the items
mentioned above enhanced thestditistics' valueFigure 56 shows the hird round of

bootstrapping test for the final structural model of SC drivers.

Inf1 Inf3 Inf7 Inf8
43373 42831 31.252 5458

e

Pro1

50048
Brod *g;igg‘ Infornpation
4-52.359 1
el 72326
—
Pro7 Production 0.078 (0.639)
-0.130 (0.661) s
e,
31419 | DPP3 Tscvl
Loc1
*66.071_, 3883977 ST
locd  457.824— 0.158 (0.929) ————H 0.908 (47.723) ——» 53350+  Tscv2
54610 hs 779.186
e 24423 e
N - |
Location 83958 DPP6 156y
0.697 (4.891)
Inv2 0.164 (1.984)
- DPP7
52.851
Invd 33207

4-53.274
Inv5

k72'3” Tran1 61459
Invé Inventory Tran3 4-41.266

Transportation

Figure5-6-Third round of bootstrapping test for the final structural model of SC drivers. |
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Table 510 demonstrates the final construct'walues and factor loadings of all remaining
indicators at a 95% confidence level. All remaining indicators of the final construct have
shown an adequate range ofsthtistics and factor loadings which wergter than the
defined accepted limit. In this case, the discriminant validity of the accepted construct after
the final round of CFA was investigated to ensure the internal consistency between the factors

was not violated.

Table5-10-Third round of confirmatory factor analysis (CFA) process. Bootstrapy
of the third structural model to identifywalues of indicators.

Factor | Sample| Standard| T Statistics P

Loading (O)| Mean | Deviation | (JO/STDEV])| Values
(M) | (STDEV)

DPP2 < DPP 0.86 0.859 | 0.027 31.419 0
DPP3 < DPP 0.87 0.87 0.022 38.839 0
DPP6 < DPP 0.819 0.817| 0.034 24.423 0
DPP7 < DPP 0.927 0.927 | 0.011 83.958 0
Infl <- Information 0.909 0.908 | 0.021 43.373 0
Inf3 <- Information 0.895 0.895| 0.021 42.831 0
Inf7 <- Information 0.877 0.876 | 0.028 31.252 0
Inf8 <- Information 0.912 0.911| 0.018 51.281 0
Inv2 <- Inventory 0.907 0.907 | 0.017 52.851 0
Inv4 <- Inventory 0.824 0.822 0.035 23.207 0
Inv5 <- Inventory 0.92 0.919 | 0.017 53.274 0
Inv6 <- Inventory 0.934 0.934 0.013 72.311 0
Locl < Location 0.937 0.937 0.014 66.071 0
Loc4 < Location 0.927 0.926 | 0.016 57.824 0
Loc5 < Location 0.938 0.937 0.017 54.61 0
Prol < Production 0.907 0.907 | 0.018 50.048 0
Pro4 < Production 0.849 0.848 0.034 25.346 0
Pro6 < Production 0.915 0.915 0.017 52.359 0
Pro7 < Production 0.934 0.934 0.013 72.326 0
Tranl < Transportation 0.906 0.906 0.015 61.459 0
Tran3 < Transportation 0.894 0.893 0.022 41.266 0
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Tscvl < TSCV 0.958 0.958 0.008 114.571 0
Tscv2 < TSCV 0.928 0.927 0.017 53.35 0
Tscv4 < TSCV 0.949 0.948 0.012 79.186 0

As discussed in chapter 3, for this thesis, the Fotregltker criterion has been applied to
check the discriminant validity of the approved construct after removing the items from the
construct and obtaining the final construct. Tabl#l5shows the acquired discriminant
validity results based on the Fornelrcker criterion of the final structural model. All values

in the diagonal of the matrix have had the highest values compared with -egufhal

values, which shows that each variable had the highest correlation with itself rather than other
variables In other words, the measures of the developed construct have not been significantly
related. They had not repeated each other, and there was no overlapping measurement.
Therefore, the discriminant validity has been accepted for this measurement model.

Table5-11-Discriminant Validity based on Forndlarcker criterion of the final structural
model

DPP | Information | Inventory | Location | Production| TSCV | Transportation

DPP 0.870

Information 0.801 0.898

Inventory 0.830 0.846 0.897

Location 0.863 0.825 0.845 0.934

Production 0.858 0.831 0.839 0.856 0.902

TSCV 0.808 0.822 0.831 0.933 0.834 | 0.945
Transportation| 0.810 0.852 0.814 0.787 0.857 0.766 0.900

5.3 CFA of Moderator Factors

The main effect presents the simple relation between two variables in which a single
independent variable has affected the dependent variable. prebence of an interaction

effect, a researcher can analyse the existing relationships between the variables rather than
consider a simple analysis between two varialdesn(z 2019.

In this study, the PLS and bootstrapping analyses have been coridubtegdresence of three
continuous moderators, including basis & foundation, market, and business & enterprise,
using SmartPLS software. The tgtage approach has been used as a default technique for
the main hypotheses 3, 4, and 5. However, the pradhiycéipproach has also been tested for
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three main moderation effects to ensure that the main hypotheses have been accepted using
two approaches. Within the CFA approach, two rounds of PLS and bootstrapping tests were
applied for the moderators to reduce ttumber of indicators for each moderator. This stage
requires developing the construct associated with the accepted indicators of four SC drivers
(note: transportation driver was removed from the construct) and taking indicators of DPP. In
this case, alaccepted indicators from four SC drivers were inserted into one driver named a
supply chain driver in the presence of three moderators, including basis & foundation, market,
and business & enterprise. The PLS and bootstrapping tests were applied faueacofr
analysis to determine the outer weight of factor loading for the indicators of the moderators.
In addition, the quality criteria, including Cronbach's Alpha, CR, and AVE, were assessed
after the PLS algorithm test. The discriminant validity basethe ForneHLarcker criterion

was deployed after the final bootstrapping test of the accepted construct.

The obtained results were reported in two different approaches, including the graphical
representation and tabular, to ensure that all details iwekeded and the quality of the

outcomes was not violated.

5.3.1 CFA Round 17 PLS of initial construct included moderators

Figure5-7 shows an initial construct including all accepted SC driver indicators, obtained
DPP indicators, and all indicatorslbnging to three moderators. The initial construct included

15 SC indicators in one driver, four indicators of DPP, nine indicators of basis & foundation,
eight indicators of the market, and eight indicators of business & enterprise.

The results of the 6t round of PLS analysis show that all SC indicators and indicators of
DPP have had factor loading higher than the threshold limit (0.7). The factor loadings of some
indicators belonging to the moderators were lower than the accepted limit, which would be

removed from the construct to enhance the reliability and internal consistency.
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Figure 5-7-First round of confirmatory factor analysis (CFA) using PLS approach for an

structural model omoderators. Effect of moderators between supply drivers and DPP.

initial

Table 512 shows the obtained results from the initial construct after performing the PLS test.

Several indicators of moderators have had an outer weight of factor loadings lower than the

accepted limit (0.7). In this case, all items of the basis & foinnabur items of the market

moderator (Mark 2, Mark 3, Mark 6, and Mark 7), and four indicators of business & enterprise

(Bus 4, Bus 5, Bus 6, and Bus 7) have had factor loadings lower than the threshold limit. These

items were nominated to be removeahirthe construct after studying the quality criteria of

the initial construct.

Table5-12-Initial structural model of moderators. Using PLS analysis to identify the f

loading of moderators.

Basis Business DPP Market Supply Drivers
Basl 0.22
Bas10 0.021
Bas2 0.686
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Bas3

0.693

Bas4

0.128

Basb5

-0.132

Bas6

0.625

Bas7

0.716

Bas8

-0.135

Bas9

-0.365

Busl

0.734

Bus?2

0.682

Bus3

0.845

Bus4

0.08

Busb

0.024

Bus6

0.326

Bus7

0.061

Bus8

0.797

DPP2

0.856

DPP3

0.868

DPP6

0.827

DPP7

0.925

Infl

0.903

Inf3

0.901

Inf7

0.809

Inf8

0.884

Inv2

0.85

Inv4

0.807

Inv5

0.927

Inve

0.931

Locl

0.93

Loc4

0.896

Loch

0.909

Mark1

0.742

Mark?2

0.005
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Mark3 0.377
Mark4 0.603
Mark5 0.798
Mark6 0.546
Mark7 0.191
Mark8 0.803
Prol 0.923
Pro4 0.816
Pro6 0.891
Pro7 0.897

Table 513 shows the quality criteria of the initial construct in the presence of the moderators,
including Cronbach's Alpha, CR, and AVE. Although the Cronbach's Alpha and CR of the

variabl es were

| ower than the

hi gher

accepted |

t han

i mi

t

t h ¢he indueratoss vereé d

(O 0.5).

| i
The

business & enterprise were reported as 0.157, 0.308, and 0.334, respectively. Hence, it is

permitted to remove the shortlisted indicators (i.eghlighted indicators in the previous

section) from the model to enhance the reliability and internal consistency of the construct.

On the other hand, all quality criteria of the SC driver and DPP variable were higher than the

assigned threshold limit, denstrating no need to omit any items from the variables.

Table5-13-Quality criteria of the initial structural model of moderators.

Cronbach's | Composite Reliabilityy Average Variance
Alpha (CR) Extracted (AVE)
Basis (Moderator 1) 0.451 0.433 0.209
Market (Moderator 2) 0.681 0.695 0.309
DPP 0.892 0.925 0.756
Business (Moderator 3) 0.721 0.756 0.334
Supply Drivers 0.98 0.982 0.785
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5.3.2 CFA Round 1i Bootstrapping test of the initial construct with moderators

It is essential to conduct bootstrapping analysis to ensure whether the path analysis between
variables and their indicators was not violated. In this section, thettapmisig analysis was
conducted for the initial construct to observe how ths&tafistics (Fvalue) were altered.
Figure5-8 shows the obtained results of bootstrapping test in the presence of three moderators
to observe the -Values of indicators. All indators of basis, Mark 2, Mark 3, Mark 7, Bus 6,
Bus4, Bus5, and Bus7 have hadtatistics lower than |+1.96| at the 95% confidence intervals.
Therefore, these indicators must be removed from the construct to enhance the quality criteria

of the model.
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Figure5-8- Bootstrapping test of initial structural model of moderators. Effect of moderators between

supply drivers and DPP.

Table 514 shows the results of the first round of bootstrapping tasthe presence of the
three moderators, including factor loading andalue of the indicators. The factor loadings
of several items were lower than 0.7, which were highlighted as red.

The indicators that should be removed from the initial model tmmee the construct's
reliability were listed as follows; however, eliminating the items started from the minimum

values of the factor loadings. In this case, the following items were selected to be removed
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from the construct to finalise the last constiMerk 2, Mark 3, Mark 6, Mark 7, Bus 4, Bus
5, Bus 6, Bus 7, Bas 1, Bas 4, Bas 5, Bas 8, Bas 9, and Bas 10. Hence, these items were
removed from the construct to conclude the final round of the CFA analysis of the moderators.

Table5-14-First round ofT-statistic of the initial structural model of moderators.
Factor Sample Standard T Statistics | P Valueg
Loading | Mean (M) Deviation (|O/STDEV))
(0) (STDEV)

Basl < Basis 0.22 0.108 0.263 0.836 0.403
Bas10 < Basis 0.021 0.005 0.243 0.086 0.931
Bas2 < Basis 0.686 0.455 0.385 1.782 0.075
Bas3 < Basis 0.693 0.496 0.394 1.761 0.078
Bas4 < Basis 0.128 0.016 0.317 0.403 0.687
Bas5 < Basis -0.132 -0.026 0.237 0.557 0.578
Bas6 < Basis 0.625 0.439 0.386 1.617 0.106
Bas7 < Basis 0.716 0.487 0.395 1.812 0.07
Bas8 < Basis -0.135 0.034 0.309 0.436 0.663
Bas9 < Basis -0.365 -0.101 0.373 0.977 0.328
Bus1 < Business 0.734 0.458 0.382 1.919 0.055
Bus2 < Business 0.682 0.426 0.35 1.95 0.051
Bus3 < Business 0.845 0.515 0.393 2.151 0.032
Bus4 < Business 0.08 0.139 0.402 0.198 0.843
Bus5 < Business 0.024 0.11 0.422 0.056 0.955
Bus6 < Business 0.326 0.31 0.406 0.804 0.421
Bus7 < Business 0.061 0.19 0.365 0.167 0.868
Bus8 < Business 0.797 0.492 0.378 2.107 0.035
DPP2 < DPP 0.856 0.856 0.029 29.385 0
DPP3 < DPP 0.868 0.868 0.023 37.093 0
DPP6 < DPP 0.827 0.825 0.035 23.587 0
DPP7 < DPP 0.925 0.926 0.011 81.207 0
Infl <- Supply Drivers 0.903 0.903 0.019 48.539 0
Inf3 <- Supply Drivers 0.901 0.901 0.018 50.626 0
Inf7 <- Supply Drivers 0.809 0.808 0.038 21.36 0
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Inf8 <- Supply Drivers 0.884 0.884 0.022 40.647 0
Inv2 <- Supply Drivers 0.85 0.851 0.028 30.281 0
Inv4 <- Supply Drivers 0.807 0.806 0.037 21.923 0
Inv5 <- Supply Drivers 0.927 0.927 0.015 60.292 0
Inv6 <- Supply Drivers 0.931 0.931 0.014 65.775 0
Locl < Supply Drivers 0.93 0.93 0.015 61.252 0
Loc4 < Supply Drivers 0.896 0.896 0.021 42.97 0
Loc5 < Supply Drivers 0.909 0.909 0.018 51.276 0
Markl < Market 0.742 0.572 0.305 2.434 0.015
Mark2 <- Market 0.005 0.089 0.34 0.013 0.989
Mark3 < Market 0.377 0.321 0.266 1.415 0.157
Mark4 < Market 0.603 0.49 0.269 2.241 0.025
Mark5 <- Market 0.798 0.608 0.318 2.511 0.012
Marké < Market 0.546 0.407 0.272 2.005 0.045
Mark7 <- Market 0.191 0.161 0.285 0.671 0.502
Mark8 < Market 0.803 0.607 0.304 2.642 0.008
Prol < Supply Drivers 0.923 0.923 0.015 60.84 0
Pro4 < Supply Drivers 0.816 0.816 0.038 21.592 0
Pro6 < Supply Drivers 0.891 0.891 0.021 41.872 0
Pro7 < Supply Drivers 0.897 0.897 0.023 38.881 0

5.3.3 CFA Round 27 PLS test ofthe final construct with moderators

After conducting the first round of CFA, the following indicators (or measures), including
Mark 2, Mark 3, Mark 6, Mark 7, Bus 4, Bus 5, Bus 6, Bus 7, Bas 1, Bas 4, Bas 5, Bas 8, Bas
9, and Bas 10, were removed fronmstiuct, and carried out the final round of PLS and
bootstrapping analyses. Figur®Shows the final construct after conducting ther@und of

the PLS test using SmartPLS software (V3). All remaining indicators of the three moderators
have had factoroladings higher than the threshold limits. Thereby, the final model of this
study has been finalised with approved indicators to perform the SEM approach in the next
stage.Figure 5 9 showsanfirmatory factor analysis (CFA) of final structural model of
mocdcerators. Effect of moderators between supply drivers and H2BPbeen shown in this

figure.
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Figure 5-9- Confirmatory factor analysis (CFA) of final structural model of moderators. Effect of

moderators between supply drivers and DPP.

Table 515 shows the final construct's outer weight of factor loading. The factor loading of all
indicators was higher than the threshold limit. Hence, the obtained model consisting of SC
drivers and DPP has &e finalised in the presence of three moderators to conduct the

bootstrapping test in the next stage.

Table5-15-CFA of the final structural model of moderators. Using PLS analysis
identify the outer wight of factor loading of moderators.
Basis (Mo 1) | Business (Mo 3) DPP | Market (Mo 2)| Supply Drivers
Bas2 0.797
Bas3 0.947
Bas6 0.864
Bas7 0.909
Busl 0.76
Bus2 0.72
Bus3 0.844
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Bus8 0.832

DPP2 0.857

DPP3 0.868

DPP6 0.825

DPP7 0.926

Infl 0.903
Inf3 0.901
Inf7 0.809
Inf8 0.884
Inv2 0.85

Inv4 0.807
Inv5 0.927
Inve 0.931
Locl 0.93

Loc4 0.896
Loc5 0.909
Mark1l 0.816

Mark4 0.758

Mark5 0.839

Mark8 0.857

Prol 0.923
Pro4 0.816
Pro6 0.891
Pro7 0.897

Table 516 shows the quality criteria of the final structural model in the presence of three
moderators. The AVE value of basis & foundation, market and business & enterprise was
reported to be enhanced from 0.209, 0.309, and 0.334 to 0.776, 0.67, &ddspactively.

The enhancement of quality criteria shows that omitting the items mentioned above from the
initial construct was permitted; however, the bootstrapping test was conducted to ensure

whether the Tvalues of the remaining items were satisfied.
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Table5-16-Quality criteria of the final structural model of modera.
Cronbach's Composite Reliability Average Variance
Alpha (CR) Extracted (AVE)

Basis & Foundation 0.911 0.933 0.776
Business & Enterprise 0.809 0.869 0.625
DPP 0.892 0.925 0.756
Market 0.839 0.89 0.67
Supply Drivers 0.98 0.982 0.785

5.3.4 CFA Round 27 Bootstrapping test of the final construct with moderators

Figure5-10 andtable 517 showthe obtained results of"?round of bootstrapping test in the
presence of three moderators to observe thaldes of indicators. All remaining indicators
have had the outer weight of factor loadings analilies higher than assigned threshold limits

at the 95% confidence intervals. Therefore, it can be stated that the developed final construct
has been approved to consider the SEM analysis in the next stage.
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Figure5-10- T-Statistics of the approdefactors related to the final structural model of moderators

using bootstrapping approach. Effect of moderators between supply drivers and DPP
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Table 517 demonstrates the final construct'walues and factor loadings of all remaining
indicators at a 95% confidence level. All remaining indicators of the final construct have
shown an adequate range ofsthtistics and factor loadings which wergter than the
defined accepted limit. In this case, the discriminant validity of the accepted construct after
the final round of CFA was investigated to ensure the internal consistency between the factors

was not violated.

Table5-17- T- Statistics of the final structural model of moderators using the bootstrappin
Factor Sample Standard T Statistics | P Values
Loading | Mean (M)| Deviation | (|O/STDEV|)
(0) (STDEV)

Bas2 < Basis 0.797 0.732 0.292 2.725 0.006
Bas3 < Basis 0.947 0.884 0.229 4.131 0
Bas6 < Basis 0.864 0.794 0.274 3.155 0.002
Bas7 < Basis 0.909 0.837 0.234 3.879 0
Bus1 < Business 0.76 0.673 0.323 2.351 0.019
Bus2 < Business 0.72 0.639 0.268 2.683 0.007
Bus3 < Business 0.844 0.748 0.294 2.874 0.004
Bus8 < Business 0.832 0.729 0.269 3.088 0.002
DPP2 < DPP 0.857 0.857 0.029 29.683 0
DPP3 < DPP 0.868 0.87 0.022 38.917 0
DPP6 < DPP 0.825 0.824 0.034 24.208 0
DPP7 < DPP 0.926 0.926 0.011 82.68 0
Infl <- Supply Drivers 0.903 0.903 0.019 48.247 0
Inf3 <- Supply Drivers 0.901 0.901 0.018 49.514 0
Inf7 <- Supply Drivers 0.809 0.809 0.038 21.313 0
Inf8 <- Supply Drivers 0.884 0.885 0.022 40.345 0
Inv2 <- Supply Drivers 0.85 0.851 0.029 29.73 0
Inv4 <- Supply Drivers 0.807 0.806 0.037 21.971 0
Inv5 <- Supply Drivers 0.927 0.927 0.015 60.195 0
Inv6 <- Supply Drivers 0.931 0.931 0.014 65.402 0
Locl < Supply Drivers 0.93 0.93 0.015 61.106 0
Loc4 < Supply Drivers 0.896 0.897 0.021 43.093 0
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Loc5 < Supply Drivers 0.909 0.909 0.018 50.975 0
Markl < Market 0.816 0.743 0.289 2.818 0.005
Mark4 < Market 0.758 0.691 0.247 3.067 0.002
Mark5 < Market 0.839 0.767 0.28 2.995 0.003
Mark8 < Market 0.857 0.781 0.249 3.446 0.001
Prol < Supply Drivers 0.923 0.923 0.016 59.415 0
Pro4 < Supply Drivers 0.816 0.816 0.038 21.464 0
Pro6 < Supply Drivers 0.891 0.891 0.021 41.642 0
Pro7 < Supply Drivers 0.897 0.897 0.023 38.824 0

Table 518 shows the obtained discriminant validity results based on the FbamekKer
criterion of the final structural model. All values in the diagonal of the matrix have had the
highest values compared to the-dfigonal values, which shows that lea@riable had the
highest correlation with itself rather than other variables. In other words, the measures of the
developed construct have not been significantly related. They had not repeated each other,
and there was no overlapping measurement. Oydhal discriminant validity has been

accepted for this measurement model.

Table 5-18-Discriminant validity of the final structural model of moderators based ofrdheelt
Larckercriterion.
Basis & Business & Enterprisel DPP Market | Supply
Foundation Drivers
Basis & Foundation 0.881
Business & Enterprise 0.827 0.791
DPP 0.096 0.083 0.87
Market 0.869 0.783 0.084 | 0.818
Supply Drivers 0.031 0.009 0.824 | 0.013 0.886
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54 Concluding remarks of CFA

At the end of the confirmatory factor analys
concluded that the four SC drivers and their indicators remained. The transportation driver

and its indicators were removed from the construct. Four SC drimehsding information,

location, production, and inventory, have remained in the construct, and were inserted into the

next round of CFA, which was incorporated with three moderators.

The approved indicators of SC drivers and moderators include thevifojobasis &

foundation moderator (Bas 2, Bas 3, Bas 6, and Bas 7), business & enterprise moderator (Bus

1, Bus 2, Bus 3, and Bus 8), market moderator (Mark 1, Mark 4, Mark 5, and Mark 8), DPP

(DPP 2, DPP 3, DPP 6, and DPP 7), TSCV (TSCV 1, TSCV 2, and/ B3dnformation

variable (Inf 1, Inf 3, Inf 7, and Inf 8), inventory variable (Inv 2, Inv 4, Inv 5, and Inv 6),

location deriver (Loc 1, Loc 4, and Loc 5), and production (Pro 1, Pro 4, Pro 6, and Pro 7).

5.5 Path Analysis: Structural Equation Modelling (SEM)

Path analysis, known as structural equation modelling (SEM) or covariance structural
equation modelling, is a fundamental method for exploring the relationship and correlation
within an assigned construct (Chen et al. 2011). A path coefficierheanterpreted as X
changed by one standard doerwail auteicoro,f Y twinldlar e
which b is defined as a path coefficient. SmartPLS V3 software applied the ordinary least
squares (OLS) regression in a reiterative waytimase the latent construct scores and partial
paths (Hair et al. 2011). In the first step, latent constructs will be produced by a linear
combination of standardised variables or outer estimation of variable scores. In this case,
SmartPLS V3 software appbk a uniform value of 1 as an initial weight for the weights of
dependent variables. The software estimates the inner weight for the structural model
correlation among latent constructs in the second step. The estimation of inner weights can be
applied byselecting one option of weighting scheme from the following options: factor, path,

or a centroid weighting scheme. The path weighting scheme was selected for the path analysis
using the SmartPLS V3 software (Henseler and Chin 2010).

In the third stepte PLS software estimates the inner approximation of latent construct scores
based on the calculated scores from previous steps. Subsequently, the software approximates
the outer weights of dependant variables (based on collected scores from the thiog step

modifying the initial values of dependant variables, restarting the whole approximation
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process at the end of the fourth step. The four stages were repeated until the summation of

outer weights' changing between two iterations was lower than a prahete limit (107).

On the other hand, the number of iterations must be predefined and must not be higher than

300. In addition, the subsamples value must be large enough to ensure the stability of results
has been satisfied. Hence, the subsamples Vfaluthe bootstrapping test was considered
5,000. After the final step, the ultimate path coefficient estimates were determined by applying
the ordinary least squares approach for each partial regression in the construct (Henseler and
Chin 2010; Hair etla2011). The bootstrapping test gives @tatistic that measures the
difference size related to the variation in the collected sample data.

In this study, the bootstrapping test with the option of path analysis was applied to complete
path analysis a#t checking the quality criteria and discriminant validity.

The developed construct of this thesis includes four main hypotheses with-igsibeses.

To determine whether the pathway between two variables and the related hypothesis has been

supporté, the following analyses consist of various studies were conducted:

1- Completing the bootstrapping test via selecting the path item for the weighting
scheme.

2- Evaluating the path analysis between two variables (i.e., factors)hsntstrapping
analysisTY D 0 W6 Qs p 80w @SN a0 QB T L

3- Checking the lower limit confidence interval (LLCI) and the upper limit confidence

interval (ULCI) at a 95% confidence interval.

4- Checking the quality criteria of the pathtory p ot hesi s (i ncl uding Cr

0.7, composite reliability (CR O 0.7), a
Discriminant Validity based on the Fornélhrcker criterion).

5- Analysis of Rto check the strength of estimation for the propos®del of each
hypothesis based on the collected data

6- Determining the supported or unsupported hypotheses.

As discussed, according to (Hayes and Rockwood 2017), the zero must not include the lower
limit confidence interval (LLCI) and the upper lingbnfidence interval (ULCI) at a 95%

confidence interval to acceptvialues and factor loadings.
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5.6

Analysis of Hypothesis 1

The first hypothesis is whether SC drivers cause a change in DPP level in leagile SC. To test
the first hypothesis, all approved SC indicators from the CFA stage and approved indicators
of DPP obtained from CFA were inserted into the SC driver and DP&blarrespectively.

The developed construct of the first hypothesig (silshown inigure5-11.

The bootstrapping test was conducted to check the path coefficientstatistics between

the two variables (i.e., SC driver & DPP) via a 508@amplingprocedure. All SC driver

and DPP indicators have path coefficients andillies higher than defined threshold limits

of 0.7 and 1.96, respectively. However, the focus of this study was to determine the path
coefficient of two main factors, which showedieect effect between SC driver and DPP due

to obtaining a positive correlation. Figurelh indicates that the SC drivddPP has had a

path coefficient of 0.925 @ 95% of confidence intervals, demonstrating higher reliability of
the predictive power of thpath coefficient. The bootstrap procedure has been used as a
hypothesis testing method to calculate thealue of 5000 resamplings, allowing testing of

the assigned assumption for the construct. The higiséatistic value shows greater evidence
agairst the null hypothesis. A closer-value to zero (lower than the absolute of +1.96)
represents no significant difference in standard error units. In other words, a el@dee To

zero shows that there is no adequate evidence to demonstrate an effeehlieio variables

at the predefined confident interval. The performed evaluation shows that the stability of

estimates via bootstrapping method was significant, and the first hypothesis is supported.
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Figure5-11- Structural equation modelling (SEM) of first hypothesis using path analysis.

Table 519 shows the factor loading andv@lues of the developed construct related to the

first hypothesis's definition. Although it seems this step has beeducted in the CFA

section, it is necessary to check the factor loadings avalues of all approved items by

considering the first hypothesis and its construct to ensure the reliability of the study has not

been violated. It can be observed that all dasig-statistics estimate the construct's stability.

Furthermore, as expected from the CFA analysis, factor loading of all indicators has had a

satisfactory level higher than the threshold limit.

Table5-19-Hypothesis PLS (factor loading) analysis and bootstrapping/@lues)
calculation
Indicators\ Variable Factor Sample | Standard| T Statistics P
Loading Mean | Deviation| (|O/STDEV|) | Values
(0) (M) (STDEV)
DPP2 < DPP 0.86 0.859 0.028 31.13 0
DPP3 < DPP 0.871 0.871 0.022 39.162 0

175| Page



DPP6 < DPP 0.817 0.815 0.034 23.849 0
DPP7 < DPP 0.927 0.927 0.011 84.912 0
Infl <- Supply drivers 0.903 0.902 0.019 47.621 0
Inf3 <- Supply drivers 0.901 0.901 0.018 49.254 0
Inf7 <- Supply drivers 0.809 0.808 0.038 21.203 0
Inf8 <- Supply drivers 0.884 0.884 0.022 40.45 0
Inv2 <- Supply drivers 0.85 0.85 0.028 29.856 0
Inv4 <- Supply drivers 0.807 0.805 0.036 22.119 0
Inv5 <- Supply drivers 0.927 0.927 0.015 60.016 0
Inv6 <- Supply drivers 0.931 0.931 0.014 64.336 0
Locl < Supply drivers 0.93 0.93 0.015 60.452 0
Loc4 < Supply drivers 0.896 0.896 0.021 42.147 0
Loc5 < Supply drivers 0.909 0.909 0.018 51.102 0
Prol < Supply drivers 0.923 0.923 0.016 58.964 0
Pro4 < Supply drivers 0.816 0.815 0.038 21.539 0
Pro6 < Supply drivers 0.891 0.891 0.022 40.608 0
Pro7 < Supply drivers 0.897 0.897 0.024 38.052 0

Table 520 shows the path coefficient andStatistics between two main variables (i.e., SC

drivers & DPP) at a 95% confidenlewel. It can be seen both values are higher than threshold

limits, and there is no zero included between the lower and higher limit of confidence

intervals. Hence, it can be concluded that the first hypothesis has been approved statistically;

however, thejuality criteria of the construct have been checked to ensure the reliability and

internal consistency of the cstnuct have not been neglected.

Table5-20-Path analysis of Hypothesis 1
Path T Statistics P LLCI ULCI Support
Coefficient| (|JO/STDEV|)| Values| (2.5%)| (97.5%) (Yes/No)
(®)
Supply drivers> DPP 0.925 0.015 60.467| 0.888 | 0.949 Yes
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Table 521 demonstrates the first hypothesis's quality criteria, inclu@mogpbach's Alpha,

CR, and AVE. It can be observed that all criteria were higher than defined threshold limits
which approved that the reliability and internal consistency of the developed construct for the
first hypothesis have been certified. Although Bisquared value must not be considered
merely to evaluate the fithess of the model but considering-dguBRred value alongside the

path coefficient and-alue can produce a reasonable prediction about the hypothesis model.
R-squared has been computed aeported for DPP as an endogenous variable to determine
how the first hypothesis and its developed construct can strongly estimate the variance.
Considering the alue (60.467) at 95% of intervals level anesguared value (0.856), it

can be concludethat the developed construct for the first hypothesis was fitted to the

collected data, and DPP can be explained for 85.6% of the variance.

Table5-21-Quality criteria of Hypothesis-ISupplychain drivers cause the change in the
positioning of DPP in the leagile supply chain.

Cronbach's Alpha CR AVE R-squared
DPP 0.892 0.925 0.756 0.856
Supply drivers 0.98 0.982 0.785 --

Table 522 shows the discriminant validity based on the Foilnatker criterion of
Hypothesis 1. As explained in chapter 3 (i.e., research methodology), HsBPMSpath
analysis, the square root of AVE should be higher than the correlation coeffidcigaebehe
variables to satisfy the Forndlarcker criterion. The developed construct based on the

definition of the first hypothesis has created an acceptable range of discriminant validity.

Table5-22-Discriminant Validity based on Forndlarcker criterion of Hypothesis 1.
DPP Supply drivers

DPP 0.87

Supply drivers 0.825 0.886

In conclusion, the quality criteria, discriminant validity, composite reliability, padfficient,
T-statistic, and Fsquared values showed that the first hypothesis's research construct was
fitted to the applied data. Overall, SC drivers change the DPP level positively in the leagile
SC strategy, and therefore the first hypothesig {¢tsupported.
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5.6.1 Analysis of SubHypothesis t1

The first hypothesis consists of five shpotheses based on the assigned SC drivers:
production, location, information, transportation, and inventory. After conducting CFA, the
transportation driver was remed from the construct, so the transportation-lsyothesis

was eliminated. Hence, four hypotheses based on four SC drivers remained in the construct.
The construct of suhypothesis 41 (Hi-1) was defined to assess whether the production driver
causes tb change in PP level in leagile SC. FigureI® shows the path coefficient and T
value of the developed construct based on théngpbthesis 41 (Hi-1).

Furthermore, as expected from the CFA analysis, factor loading of all indicators has had a
satisfactory level higher than the threshold limit. The bootstrapping test was conducted to
check the path coefficient andstatistics between the two variable® (i.production driver

& DPP) via a 5008e-sampling procedure. The production driver and DPP have had a path
coefficient (0.887) and -Value (38.465) higher than the defined threshold limits of 0.7 and
1.96, respectively. The highersIatistic value indiates greater evidence against the null
hypothesis. A closer -Value to zero (lower than the absolute of +1.96) represents no

significant difference in standard error units.

Pro1 DPP2
v _»
0.907 (49.928) 0.860 (31.424)
Prod 40849 (25618) —0.868 375700 —»  DPP3
(0915 (53.265) 2 =-0.821 (25.353)
Pro6 0.934 (71.981) 0.927 (85.679) DPP6
L B
Pro7 Production DPP DPP7

Figure5-12- Structural model of Subypothesis 41i Effect of production driver in the positioning
of DPP in leagile supply chain.

Table 523 shows the factor loading anav@lues of the developed construct related to the
definition of the subhypothesis 41. It is necessary to check the factor loadings anéllies

of all approved items by considering the shippothesis 41 and its construct to ensure the
reliability of the study has not been violatediadlicators' Fstatistics esmate the construct's
stability in the defined confidence interval.

178| Page



production driver in th@ositioning of DPP in leagile supply chain.

Table5-23-Hypothesis 11-Pls (factor loading) and bootstrapping calculatiosV@lues)i Effect of

Factor Sample Mear  Standard T Statistics P Values
Loading (O) (M) Deviation | (JO/STDEV))
(STDEV)
DPP2 < DPP 0.86 0.859 0.027 31.424 0
DPP3 < DPP 0.868 0.869 0.023 37.57 0
DPP6 < DPP 0.821 0.821 0.032 25.353 0
DPP7 < DPP 0.927 0.927 0.011 85.679 0
Prol < Production 0.907 0.907 0.018 49.928 0
Pro4 < Production 0.849 0.849 0.033 25.618 0
Pro6 < Production 0.915 0.915 0.017 53.265 0
Pro7 < Production 0.934 0.934 0.013 71.981 0

Table 524 demonstrates the path coefficient ap8tdtistic between two main variables (i.e.,

production driver & DPP) at a 95% confidence level. Both path coefficient (0.887)-and T
statistic @40.539 are higher than threshold limits, and there is no zero between the lower and

higher limit of confidence intervals. Hence, it can be concluded that$&tistic of the main
path between the production driver and DPP variable estimates thaystaftitie construct

at the defined confidence interval. Thereby, it can be stated that the fitsgsothesis (ht)

has been approved statistically. However, the quality criteria of the construct have been

checked to ensure the reliability and internahgistency of the construct have not been

neglected.

leagile supply chain.

Table5-24-Path analysis of Hypothesisll Effect of production driver in the positioning of DPP

Path Standard | T Statistics P LLCI ULCI Support
Coefficient | Deviation | (|(O/STDEV])| Values| (2.5%)| (97.5%) | (Yes/No)
(0) (STDEV)
Production-> DPP 0.887 0.023 38.465 0 0.839 | 0.929 Yes

Table 525 shows the quality criteria, including Cronbach's Alpha, CR, and AVE for the first

subhypothesis 11. It can be observed that all requirements were higher than defined
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threshold limits which approved the reliability and internal consistencyefdeveloped
construct for the first suhypothesis (k1), and this suinypothesis has been certified.

To evaluate the subypothesis construct @H), it is required to consider the$uared value
alongside the path coefficient anev@lue to ensure ghdeveloped construct can produce a
reasonable prediction about the gwpothesis model. Bquared has been computed and
reported for DPP as an endogenous variable to determine how thgmuthesis 11and its
developed construct can estimate the vaga@onsidering the -Value @8.469 at 95% of
intervals level and the -Rquared value (0.788), it can be concluded that the developed
construct for the first suhypothesis was fitted to the collected data. Also, it can be stated that

DPP can be explainetB.8% of the variance of the developed constructiafpiecisely.

Table5-25-Quiality criteria of Hypothesis-17 Effect of production driver in the positioning of DPH
in leagile supply chain.

Cronbach's Composite Average Variance R-squared
Alpha Reliability (CR) Extracted (AVE)
DPP 0.892 0.925 0.757 0.788
Production 0.923 0.946 0.814 -

Table 526 shows the discriminant validity based on the Fofnatker criterion ofsub
hypothesisl-1. As explained in PLSSEM path analysis, the square root of AVE should be
higher than the correlation coefficient between the variables to satisfy thellRarcker
criterion. The developed construct based on the definition of the firshygdihesis has
created an acceptable range of discriminant validity.

Table5-26-Discriminant validity of Hypothesi$-1 based on thEornelt

Larckercriterion

DPP Production
DPP 0.870

Production 0.858 0.902

In conclusion, the quality criteria, discriminant validity, composite reliability, path coefficient,

T-statistic, and Fsquared values were shown that the research construct of thgmuthesis
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(H1-1) was fitted to the applied data. The production droaerses the DPP level change in the
leagile SC strategy; therefore, the first gwpothesis (H1) is supported.

5.6.2 Analysis of SubHypothesis 12

The construct of suhypothesis 22 (Hi-2) was defined to assess whether the location driver
causes the chge of DPP level in leagile SC. Figusel3 shows the path coefficient and T
value of the developed construct based on thehgpbthesis 22 (Hi2). Furthermore, as
expected from the CFA analysis, factor loading of all indicators has had a satisfaotbry le
higher than the threshold limit. The bootstrapping test was conducted to check the path
coefficient and Tstatistics between the two variables (i.e., location driver & DPP) via a
5000resampling procedure. The location driver and DPP have had a pfitieot (0.895)

and Tvalue (44.443) higher than the defined threshold limits of 0.7 and 1.96, respectively.
The higher Fstatistic value indicates more significant evidence against the null hypothesis. A
closer Fvalue to zero (lower than the absolufetth.96) represents no significant difference

in standard error units.

DPP2

Loc1 « _—r

0.937 (66.875) 8:;2 {Zigggi =
locd 40927 (58236) = 0.895 (44.443) ——» i

0.938 (53.881 816 (23.226) —
v M : ) 0.928 (85.377) DPP6

g
Location DPP DPP7

Figure5-13- Structural model of suhypothesis 422i Effect of location driver in the

positioning of DPP in leagilsupply chain.

Table 527 demonstrates the path coefficient an&tatistic between two main variables (i.e.,
location driver & DPP) at a 95% confidence level. Both path coefficient (0.895)-aatlid
(44.443) were higher than threshold limits, andehs no zero between the lower and higher
limit of confidence intervals. Hence, it can be concluded that ib&&fistic of the main path
between the location driver and DPP variable estimates the stability of the construct at the
defined confidence inteal. Thereby, it can be stated that the first-Bypothesis (h2) has

been approved statistically. However, the quality criteria of the construct have been checked

to ensure the reliability and internal consistency of the construct have not been deglecte
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Table5-27-Path analysis of Hypothesis2l Effect of location driver in the positioning of DPP in

Leagilesupply chain.

Path Standard| T Statistics P LLCI ULCI Support
Coefficient | Deviation | (JO/STDEV|)| Values| (2.5%)| (97.5%) | (Yes/No)
O) (STDEV)
Location-> DPP 0.895 0.02 44.443 0 0.854 | 0.933 Yes

Table 528 shows the factor loading anav@lues of the developed construct related to the
definition of subhypothesis 2. It is necessary to check the factor loadings andltlies of

all approved items by considering the sthlypothesis 22 and its construct to ensure the
reliability of the study has not been violated. All indicatorstatstics estimate the construct's

stability in the defined confidence interval.

Table5-28-Hypothesis 12-Pls (factor loading) and bootstrapping calculatioV@lues)i Effect of
location driver in thgaositioning of DPP in leagile supply chain.
Factor Sample Standard T Statistics P
Loading (O) | Mean (M) Deviation (|O/STDEV]|)| Values
(STDEV)
DPP2 < DPP 0.855 0.854 0.03 28.69 0
DPP3 < DPP 0.875 0.876 0.021 42.208 0
DPP6 < DPP 0.816 0.814 0.035 23.226 0
DPP7 < DPP 0.928 0.929 0.011 85.377 0
Locl < Location 0.937 0.937 0.014 66.875 0
Loc4 < Location 0.927 0.927 0.016 58.236 0
Loc5 < Location 0.938 0.937 0.017 53.881 0

Table 529 shows the quality criteria, including Cronbach's Alpha, CR, and AVE for the first
subhypothesis 2. It can be observed that all criteria were higher than defined threshold
limits which approved the reliability and internal consistency of theslbped construct for

the first subhypothesis (hl2), and this suthwypothesis has been certified.

To evaluate the fitness of the shijppothesis construct ¢H), it is required to consider the R
squared value alongside the path coefficient aralite b ensure the developed construct can
produce a reasonable prediction about the-tsyimthesis model. Bquared has been

computed and reported for DPP as an endogenous variable to determine how-the sub
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hypothesis 22 and its developed construct can strorgggimate the variance. Considering
the T-Value @4.443 at 95% of intervals level and-8juared value (0.802), it can be
concluded that the developed construct for the firsthsydothesis was fitted to the collected
data. Also, it can be stated that D&#P be explained 80.2% of the variance of the developed

construct of H precisely.

Table5-29-Quality criteria of Hypothesis-2i Effect of location driver in the positioning of DPP in

leagilesupply chain.

Cronbach's | Composite Reliability Average Variance R-squared
Alpha (CR) Extracted (AVE)
DPP 0.892 0.925 0.756 0.802
Location 0.927 0.954 0.873 -—-

Table 530 shows the discriminant validity based on the Forbalicker criterion ofsub
hypothesisl-2. As explained in PLSSEM path analysis, the square root of AVE should be
higher than the correlation coefficient between the variables to satisfy the Haruddr
criterion. The developed construct based on the definition of the firshygdihesis has

created an acceptable range of discriminant validity.

Table5-30-Discriminant validity of Hypothesis-2 based o the ForneHLarcker criterion

DPP Location

DPP 0.869

Location 0.863 0.934

In conclusion, the quality criteria, discriminant validity, composite reliability, path coefficient,
T-statistic, and Fsquared values were shown thatrégearch construct of the sbippothesis
(H1-2) was fitted to the applied data. Location driver causes a change in the DPP level

positively in the leagile SC strategy; therefore, the secondhgpdithesis (H>) is supported.

5.6.3 Analysis of SubHypothesis1-3

The construct of suhypothesis 43 (Hi-3) was defined to assess whether the inventory driver
changes the DPP level in leagile SC. Figbw®l shows the path coefficient andvalue of
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the developed construct based on thetsynthesis 43 (Hi-3). Furthermore, as expected from

the CFA analysis, factor loading of all indicators has had a satisfactory level higher than the
threshold limit. The bootstrapping test was conducted to check the path coefficient and T
statistics between the two variable®.(i.inventory driver & DPP) via a 5088-sampling
procedure. The inventory driver and DPP have had path coefficients (0.931)}\vatale T
(59.165) higher than defined threshold limits of 0.7 and 1.96, respectively. The higher T
statistic value indicates gater evidence against the null hypothesis. A closale to zero

(lower than the absolute of £1.96) represents no significant difference in standard error units.
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o

Inv4 DPP3
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Figure5-14- Structural model of Hypothesis3l Effect of inventory driver in the positioning

of DPP in leagile supply chain.

Table 531 shows the path coefficient andSkatistic between two main variables (i.e.,
inventory driver& DPP) at a 95% confidence level. Both path coefficient (0.931) avaluie
(59.165) were higher than threshold limits, and there is no zero between the lower and higher
limit of confidence intervals. Hence, it can be concluded that tb&&fistic of themain path
between the inventory driver and DPP variable estimates the construct's stability at the defined
confidence interval. Thereby, the first sigpothesis (ki3) has been approved statistically.
However, the quality criteria of the construct haverbehecked to ensure the reliability and

internal consistency of the construct have not been neglected.

Table5-31-Path analysis of Hypothesis3l Effect of inventory driver in the positioning of DPP in

leagile supply chain.

Path Standard| T Statistics P LLCI ULCI Support
Coefficient | Deviation | (JO/STDEV|)| Values| (2.5%)| (97.5%) | (Yes/No)
(0) (STDEV)
Inventory-> DPP 0.931 0.016 59.165 0 0.898 0.958 Yes

184| Page



Table 532 shows thefactor loading and -Values of indicators belonging to the developed
construct based on the definition of duypothesis 13. It is necessary to check the factor
loadings and Fvalues of all approved items by considering the- $iypothesis 43 and its
corstruct to ensure the reliability of the study has not been violated. All indicatstatistics

estimate the construct's stability in the defined confidence interval.

Table5-32-Hypothesis 13-Pls(factor loading) and bootstrapping calculatior\(dlues)
I Effect of inventory driver in the positioning of DPP in leagile supply chain.
Factor Sample Standard T Statistics P
Loading (O) | Mean (M) Deviation (|O/STDEV]|) | Values
(STDEV)
DPP2 < DPP 0.861 0.86 0.027 31.883 0
DPP3 < DPP 0.871 0.872 0.022 39.333 0
DPP6 < DPP 0.816 0.814 0.035 23.279 0
DPP7 < DPP 0.927 0.927 0.011 82.704 0
Inv2 < Inventory 0.907 0.907 0.017 52.525 0
Inv4 < Inventory 0.824 0.823 0.036 23.155 0
Inv5 <- Inventory 0.92 0.919 0.017 52.55 0
Inv6 <- Inventory 0.934 0.934 0.013 72.272 0

Table 533 shows the quality criteria, including Cronbach's Alpha, CR, and AVE for the first
subhypothesis 43. It can be observed that all criteria were higher than defined threshold
limits which approved the reliability and internal consistency of the developed construct for
the first subhypothesis (H3), and this sulhypothesis has been déed. To evaluate the
fitness of the sulhypothesis construct (H) to the collected data, it is required to consider

the Rsquared value alongside the path coefficient andillie to ensure the developed
construct can produce a reasonable predictiontahe sukhypothesis model.

R-squared has been computed and reported for DPP as an endogenous variable to determine
how the sukhypothesis 43 and its developed construct can strongly estimate the variance.
Considering the Walue (59.165) at 95% of inteals level and the Rquared valued(867),

it can be concluded that the developed construct for the firdthygudithesis was fitted to the
collected data. Also, it can be stated that DPP can be explained 86.7% of the variance of the

developed construct &11-3 precisely.
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Table5-33-Quality criteria of Hypothesis-31 Effect of inventory driver in the positioning of
DPP in leagile supply chain.

Cronbach's | Composite Reliability| Average Variance R-squared
Alpha (CR) Extracted (AVE)
DPP 0.892 0.925 0.756 0.867
Inventory 0.918 0.943 0.805 --

Table 534 shows the discriminant validity based on the Forhalicker criterion ofsub
hypothesisl-3. As explained in PLSEM path analysis, the square root of AVE should be
higher than the correlation coefficient between the variables to satisfy the Harudér
criterion. The developed construct based on the definition of the firshygqudihess has

created an acceptable range of discriminant validity.

Table5-34-Discriminant validity of Hypothesis-3 based on the Forndllarcker criterion
DPP Inventory

DPP 0.870

Inventory 0.831 0.897

In conclusion, the quality criteria, discriminant validity, composite reliability, path coefficient,
T-statistic, and Rsquared values showed that gwypothesis's research construct.§Hwas

fitted to the applied data. Inventory driver change in the DPP level positively in the leagile SC
strategy; therefore, the third shlgpothesis (Hls) is supported.

5.6.4 Analysis of SubHypothesis 15

The construct of subhypothesis 35 (Hi.s) wasdefined to assess whether the information
driver causes the change of DPP level in leagile Fi§tire 5-15 shows the path coefficient

and T-value of the developed construct based on thehgpbthesis &5 (Hi.5). Furthermore,

as expected from the CFA ansily, factor loading of all indicators has had a satisfactory level
higher than the threshold limit. The bootstrapping test was conducted to check the path
coefficient and Tstatistics between the two variables (i.e., information driver & DPP) via a
5000re-sampling procedure. The information driver and DPP have had path coefficients
(0.902) and 7ivalue (47.206) higher than defined threshold limits of 0.7 and 1.96,
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respectively. The higher -3tatistic value indicates greater evidence against the null
hypothesis. A closer Tvalue to zero (lower than the absolute of +1.96) represents no

significant difference in standard error units.
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Figure5-15- Structural model of suhypothesis 51 Effect ofinformation driver in the positioning

of DPP in leagile supply chain.

Table 535 shows the path coefficient andSKatistic between two main variables (i.e.,
information driver & DPP) at a 95% confidence level. Both path coefficient (0.902)-and T
value(47.206) were higher than threshold limits, and there is no zero between the lower and
higher limit of confidence intervals. Hence, it can be concluded thatsh&tigtic of the main

path between the information driver and DPP variable estimates tligystdlihe construct

at the defined confidence interval. Thereby, it can be stated that the fitsgsothesis (k)

has been approved statistically. However, the quality criteria of the construct have been
checked to ensure the reliability and intéroansistency of the construct have not been

neglected.

Table5-35-Path analysis of Hypothesis5l Effect of information driver in the positioning of DPP in

leagile supply chain.

Path Standard| T Statistics P LLCI ULCI Support
Coefficient| Deviation | (|O/STDEV|) | Values| (2.5%)| (97.5%) | (Yes/No)
(0) (STDEV)

Information-> DPP|  0.902 0.019 47.206 0 0.862 | 0.938 Yes

Table5-36 shows the factor loading andvilues of indicators belonging to the developed
construct based on the definition of duypothesis 5. It is necessary to check the factor
loadings and dvalues of all approved items by considering the-lsyothesis 5 ard its
construct to ensure the reliability of the study has not been violated. It can be observed that

all indicators' Fstatistics estimate the construct's stability in the defined confidence interval.

187| Page



Table 5-36-Hypothesis 15- Pls (factor loading) and bootstrapping calculatiorv@lues)i
Effect of information driver in the positioning of DPP in leagile supply chain.

Factor Sample Standard T Statistics | P Values

Loading Mean (M) Deviation | (JO/STDEV|)
(0) (STDEV)

DPP2 < DPP 0.861 0.86 0.028 31.029 0
DPP3 < DPP 0.871 0.872 0.022 39.83 0
DPP6 < DPP 0.815 0.814 0.035 23.273 0
DPP7 < DPP 0.927 0.927 0.011 85.087 0
Infl <- Information 0.909 0.908 0.021 42.758 0
Inf3 <- Information 0.895 0.895 0.021 41.827 0
Inf7 <- Information 0.877 0.876 0.029 30.615 0
Inf8 <- Information 0.912 0.912 0.018 51.325 0

Table5-37 shows the qualitgriteria, including Cronbach's Alpha, CR, and AVE for the first
subhypothesis 4. It can be observed that all criteria were higher than defined threshold
limits which approved the reliability and internal consistency of the developed construct for
the first subhypothesis (Hs), and this sulhypothesis has been certified.

To evaluate the fitness of the shippothesis construct ¢H) to the collected data, it is required

to consider the RBquared value alongside the path coefficient anllie to enswg the
developed construct can produce a reasonable prediction about-tgpsiibesis model. R
squared has been computed and reported for DPP as an endogenous variable to determine how
thesub hypothesi4-5 and its developed construct can strongly egértige variance.
Considering the Walue 64.9029 at 95% of intervals level and-&juared valued(841), it can

be concluded that the developed construct for the firsthgpbthesis was fitted to the
collected data. Also, it can be stated that DPP caxpkined 84.1% of the variance of the

developed construct ofiH precisely.
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5.7

Table5-37-Quality criteria of Hypothesis-% 1 Effect of information driver in the positioning of DH
in leagilesupply chain.

Cronbach's Alphg Composite Average Variancq R-squared
Reliability (CR) | Extracted (AVE)
DPP 0.892 0.925 0.756 0.814
Information 0.92 0.944 0.807 -

Table 538 shows the discriminant validity based on the Forhalicker criterion ofsub
hypothesisl-5. As explained in PLSEM path analysis, the square root of AVE should be
higher than the correlation coefficient between the variables to satisfy the Haruddr
criterion. The developed construct based on the definition of the firshygpdihesis has

created an acceptable range of discriminant validity.

Table5-38-Discriminant validity of Hypothesis-% based o the ForneHLarcker
criterion
DPP Information
DPP 0.87
Information 0.801 0.898

In conclusion, the quality criteria, discriminant validity, composite reliability, path coefficient,
T-statistic, and Rsquared values showed tlsatrhypothesis's research construct.§Hwas

fitted to the applied data. Information driver causes the change of the DPP level positively in
the leagile SC strategy; therefore, the fifth-fwyipothesis (kls) is supported.

Analysis of Hypothesis 2

The second hypothesis is whether DPP adoption leads to better supply chain performance for
companies within industrial clusters. To test the second hypothesis, all approved indicators of
DPP and approved indicators of TSCV acquired from CFA analysis waengedsnto this

stage. Total supply chain value (TSCV) has been defined to show the performance of
industrial companies. The developed construct of the second hypothgdiagHbeen shown

in figure 5-16. The bootstrapping test was conducted to checlpdltie coefficient and -T
statistics between the two variables (i.e., DPP & TSCV variables) via aré3@dnpling
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procedure. DPP and TSCV driver indicators have path coefficients-aatlids higher than
defined threshold limits of 0.7 and 1.96, respectiveligwever, the focus of this study was to
determine the path coefficient between two main factors, which proved that there is a direct
effect between DPP and TSCV due to obtaining a positive correlation.

Figure 516 shows that the DPPSCV has had a patioefficient of 0.910 @ 95% of interval

level, demonstrating higher reliability of the predictive power of the path coefficient. The
bootstrap procedure has been used as a hypothesis testing method to calcuatduheT

5000 resamplings, allowing temg of the assigned assumption for the construct. The higher
T-statistic value shows greater evidence against the null hypothesis. A clesleieTo zero

(lower than the absolute of £1.96) represents no significant difference in standard error units.
A closer Fvalue to zero shows no adequate evidence to demonstrate an effect between two
variables at the predefined confident interval. Performed analysis shows that the stability of
estimates via bootstrapping method was significant, and the second Isypothe supported.

It means DPP adoption leads to better supply chain performance for companies within

industrial clusters.

DPP2

—
0.856 (28.841)
DPP3  4—0 872 36.687)
0.817 (23.765) —_——
—
DPP6 0.929 (87.188)

“—
DPP7 DPP TSV

Tscvl

0.958 (113.276)
0.910 (49.704) —— 0928 (52473) —  Tscv2
0.949 (79.391)

Tscv4

Figure5-16- Structural model of Hypothesi§ Effect of decoupling point position in performance of

industrial clusters.

Table 539 shows the path coefficient andSkatistics between two main variables (i.e., DPP

& TSCV) at a 95% confidence level. It can be seen both values are higher than threshold
limits, and there is no zero included between the lower and higher limit of confidence
intervals. Hence, it can be concluded that the second hypothesis has been approved
statistically; however, the quality criteria of the construct have been checked to ensure the

reliability and internal consistency of the construct have not been neglected.
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Table5-39-Path analysis of Hypothesi$ Effect of decoupling point position in performa

of industrial clusters.

Path Standard| T Statistics P LLCI ULCI Support
Coefficient | Deviation | (JO/STDEV|) | Values| (2.5%)| (97.5%) | (Yes/No)
(0) (STDEV)
DPP-> TSCV 0.910 0.018 49.704 0 0.873 | 0.944 Yes

Table 540 shows the factor loading andvilues ofdeveloped construct indicators based on

the second hypothesis's definition. Although it seems this step has been conducted in the CFA
section, it is necessary to check the factor loadings avalues of all approved items by
considering the second hyposi®and its construct to ensure the reliability of the study has
not been violated. It can be observed that all samplsgatistics estimate the construct's
stability. Furthermore, as expected from the CFA analysis, factor loading of all indicators has

had a satisfactory level higher than the threshold limit.

Table 5-40-Hypothesis ZPls (factor loading) and bootstrapping calculatiorvV@ues)i
Effect of decoupling point position in performancarafustrial clusters.

Factor Loading| Sample Meal Standard | T Statistics | P Values

(O) (M) Deviation | (JO/STDEV])
(STDEV)

DPP2 < DPP 0.856 0.854 0.03 28.841 0
DPP3 < DPP 0.872 0.873 0.024 36.687 0
DPP6 < DPP 0.817 0.816 0.034 23.765 0
DPP7 < DPP 0.929 0.929 0.011 87.188 0
Tscvl < TSCV 0.958 0.958 0.008 113.276 0
Tscv2 < TSCV 0.928 0.927 0.018 52.473 0
Tscv4 < TSCV 0.949 0.949 0.012 79.391 0

Table5-41 demonstrates the quality criteria for the second hypothesis, including Cronbach's
Alpha, CR, and AVE. It can be observed that all requirements were higher than defined
threshold limits which approved that the reliability and internal consistency of teégded
construct for the second hypothesis have been certified.

Although the Rsquared value must not be considered merely to evaluate the model's fitness

for the collected data, considering thesguared value alongside the path coefficient and T
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value @n produce a reasonable prediction about the hypothesis mesigllaRed has been
computed and reported for the DPP variable to determine how the second hypothesis and its
developed construct can strongly estimate the vari@yceonsidering the -Malue @9.709

at 95% of intervals level and-8guared value (0.828), it can be concluded that the developed
construct for the second hypothesis was fitted to the collected data, and DPP can be explained

82.8% of the variance.

Table5-41-Quality criteria of HypothesisiZEffect of decoupling point position in performar
of industrial clusters.

Cronbach's Alphg Composite Reliability Average Variance R-squared
(CR) Extracted (AVE)
DPP 0.892 0.925 0.756 0.828
TSCV 0.94 0.961 0.893 --

Table 542 shows the discriminant validity based on the Forbaficker criterion of
Hypothesis 2. As explained in chapter 3 (i.e., research methodology), HsEMSpath
analysis, the square root of AVE would be higher than the correlation coefficient between the
variables to satisfy the Forndlharcker criterion. Tk developed construct based on the

definition of the second hypothesis has created an acceptable range of discriminant validity.

Table5-42-Discriminant validity Hypothesisizbased on the Forndllarcker criterion.
DPP TSCV

DPP 0.870

TSCV 0.810 0.945

In conclusion, the quality criteria, discriminant validity, composite reliability, path coefficient,
T-statistic, and Rsquared values were shown that the research construct of the second
hypothesis (k) was fitted to the applied data. DPP adoption leads to better supply chain
performance for companies within industrial clusters, and therefore the Segootthesis

(H2) is supported.
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5.8 Hypothesis 3: Basis & Foundation Moderator

This section must analyse the relationship between supply chain drivers and DPP with the
existence of the Basis & Foundation factor as a moderator. The indicators of the Basis &
Foundation (as a moderator variable) were determined in the CFA section, including Bas 2,
Bas 3, Bas 6, and Bas 7.

Figure5-17 (a) and (b) show the path coefficients (O) andallies of the third hypothesis
model using twestage and productivity approacherespectively, by considering the
moderation effect between two variables. Although the productivity approach has given a
lower value of path coefficient (O) ( 1T 8|p ¥ @.05)3and a significant fvalue

(2.778) in comparison with the twsiage tehnique i( T 8 |1t <w0105, 3-value =

2.124). Nevertheless, there is no difference between the direction of the path analysis (both
moderators were shown negative effect) and their obtained signifiezadu&s (higher than

1.96).

As discussed préausly, the twestage and productivity approaches selected thestage
method to show the indicators-vhlues. The twestage approach was applied to report the
outcome of the i ndi esatistecs).Nhile the path arnalysespajde ing t e
included the outcomes of twatage and productivity approaches using the bootstrapping test

to ensure the third hypothesis has been analysed properly.
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Figure5-17- (a) shows the structural model of hypothesis 3 usingstage technique and (b)

using productivity approach for the moderation effect. Bootstrapping analysis has been used to

determine the path coefficientgtatistics).
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Table 543 and Table B4 demonstrate the outcomes of the path analysis using the
bootstrapping test of the third hypothesis through-steme and productivity approaches,
respectively. The path coefficients0(090) between SC driver and DPP are neghtiv
moderated using a twstage method by the basis & foundation variable. Also, the path
coefficients {0.114) between SC driver and DPP is negatively moderated by the basis &
foundation variable using the productivity approach. Furthermore, the pratuapproach
computed a higher-Btatistic value (2.778) than the tvtage method (2.124). Still, the T
statistics of both directions in the presence of basis & foundation moderator were higher than
the defined threshold limit. The highetSKatistic vale showed more robust evidence against
the null hypothesis and a significant difference in standard error units.

Table5-43-Path analysis of hypothesigu8ing the twostage approach Themoderation

effect of Basis & Foundation between supply chain drivers and DPP.

Path Standard T Statistics | P Values Support
Coefficient Deviation | (JO/STDEV|) (Yes/No)
(0) (STDEV)
Basis-> DPP 0.094 0.045 2.098 0.036
Basis*Supply driver> DPP | -0.090 0.042 2.124 0.034 Yes
Supply drivers> DPP 0.916 0.018 50.284 0

Table5-44-Path analysis of hypothesigu8ing the productivity approach. Themoderation

effect of Basis & Foundation between supply chain drivers and DPP

Basis-> DPP 0.093 0.042 2.202 0.028
Basis*Supply driver> DPP | -0.114 0.041 2.778 0.005 Yes
Supply drivers> DPP 0.905 0.022 41.667 0

Table 545 shows the factor loading anev@lues of developed construct indicators based on
the third hypothesis's definition. The acquired results were computed based on the
bootstrapping test when the tvgtage approach was applied for the moderatongBaspply

driver) variable. Although it seems this step has been conducted in the CFA section, it is
necessary to check the factor loadings andllies of all approved items by considering the
third hypothesis and its construct to ensure the reliabifithe study has not been violated.

It can be observed that all samplestatistics estimate the construct's stability. Furthermore,
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as expected from the CFA analysis, factor loading of all indicators has had a satisfactory level
higher than the thresholinit.

Table5-45-Using a twestage approach, the bootstrapping calculatiestéfistics) of hypothés 3.
The moderation effect of Bas8sFoundation between supply chain drivers and DPP.
Factor Sample Standard T Statistics P
Loading (O) | Mean (M) Deviation (|O/STDEV|)| Values
(STDEV)
Bas2 < Basis 0.794 0.732 0.283 2.810 0.005
Bas3 < Basis 0.948 0.885 0.228 4.152 0
Bas6 < Basis 0.862 0.790 0.272 3.165 0.002
Bas7 < Basis 0.911 0.841 0.228 3.992 0
DPP2 < DPP 0.859 0.858 0.028 30.362 0
DPP3 < DPP 0.870 0.871 0.021 40.601 0
DPP6 < DPP 0.820 0.818 0.035 23.721 0
DPP7 < DPP 0.927 0.927 0.011 84.633 0
Infl <- Supply drivers 0.903 0.903 0.019 48.169 0
Inf3 <- Supply drivers 0.901 0.901 0.018 50.208 0
Inf7 <- Supply drivers 0.809 0.809 0.038 21.315 0
Inf8 <- Supply drivers 0.884 0.884 0.022 39.761 0
Inv2 <- Supply drivers 0.850 0.850 0.029 29.330 0
Inv4 <- Supply drivers 0.807 0.806 0.037 21.690 0
Inv5 <- Supply drivers 0.927 0.927 0.016 59.477 0
Invé <- Supply drivers 0.931 0.931 0.014 66.029 0
Locl < Supply drivers 0.930 0.930 0.015 61.647 0
Loc4 < Supply drivers 0.896 0.896 0.021 42.676 0
Loc5 < Supply drivers 0.909 0.909 0.018 51.007 0
Prol < Supply drivers 0.923 0.923 0.016 59.355 0
Pro4 < Supply drivers 0.816 0.816 0.039 21.179 0
Pro6 < Supply drivers 0.891 0.891 0.022 41.180 0
Pro7 < Supply drivers 0.897 0.897 0.023 38.926 0
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Supply drivers*Basis < 1.012 1.017 0.134 7.567 0
Basis*Supply driver

Table 546 demonstrates the quality criteria for the third hypothesis, including Cronbach's
Alpha, CR, and AVE. It can be observed that all criteria were higher than defined threshold
limits which approved that the reliability and internal consistency of the devktapestruct

for the third hypothesis have been certified.

Although the Rsquared value would not be considered merely to evaluate the model's fitness
for the collected data, considering thesguared value alongside the path coefficient and T
value can pyduce a reasonable prediction about the hypothesis modguded has been
computed and reported for the DPP variable to determine how the third hypothesis and
developed construct can strongly estimate the vari@yeonsidering the Value (2.778)

of the moderator path (Basis*Supply drivérDPP) at a 95% confidence interval and R
squared valued(868), it can be concluded that the developed construct for the third hypothesis
was fitted to the collected data and DPP can be explained 86.8% of the®arian

Table5-46-Quality criteria of hypothesis 3 construct using productivity approach. The modé
effect of Basis & Foundation between supply chain drivers and DPP.

Cronbach's Composite Average Varianc¢ R-squared

Alpha Reliability (CR) | Extracted (AVE)

Basis 0.911 0.932 0.776
Basis*Supply driver 0.99 0.989 0.608
DPP 0.892 0.925 0.757 0.868
Supply drivers 0.98 0.982 0.785

Table 547 shows the discriminant validity based on the Foinatker criterion of
hypothesis 3. As explained in chapter 3 for FRESM path analysis, the square root of AVE
would be higher than the correlation coefficient between the variables to satiSiyrtied
Larckercriterion. The developed construct based on the definition of the third hypothesis has

created an acceptable range of discriminant validity.
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Table 5-47-Discriminant validity of hypothesis 3 model usingg@uctivity approac

based on the FornellLarker criterion.

Basis | Basis*supply driven DPP Supply drivers
Basis 0.881
Basis*Supply driver 0.253 0.78
DPP 0.094 0.218 0.87
Supply drivers 0.031 0.15| 0.824 0.886

In conclusion, the quality criteria, discriminant validity, composite reliability, path coefficient,
T-statistic, and Fsquared values were shown that the research construct of the third
hypothesis (K) was fitted to the applied data. The relationship betvgegply chain drivers

and DPP is moderated by the industrial clusters' Basis & Foundation factor; therefore, the
third hypothesis (k) is supported. However, suppose the interaction effect is significant
between two variables in the presence of the maalelatthat case, it is required to complete

the conducted analysis by drawing the interaction plots and applying SSA between variables

to realise the direction of the moderation effect.

Simple slop analysis of H3

As discussed in chapter 3, secti®riO, it is necessary to complete the analysis of the
moderation effect by considering the simple slop test (Dawson 2014).

Table 548 shows the steps of twway linear interaction effects to plot the moderation effect
via regression analysis. The valdes/e been collected from the outcome of bootstrapping
test using SmartPLS software (V 3).

Figure5-18 shows the disordinal interaction effect of a moderator (i.e., Basis & foundation *
supply chain drivers) on the position of DPP. Thaxs representhie independent variable

(SC drivers), and ¥axis represents a dependent variable (DPP). The green line shows the
effect of basis & foundation moderation with a higher standard deviation (adding one SD unit
to the mean value of the moderator), and theireddhows the effect of basis & foundation
moderation with a lower standard deviation (subtracting one SD unit from the mean value of
moderator). Also, the blue line shows the avenge effect of basis & foundation between supply

chain drivers and DPP.
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In this study, the moderator's higher effect (level) can be represented as the strong effect of
basis & foundation based on the validated measures in the CFA section. The lower moderation
effect can be labelled as the weak effect of basis & foundation aseaatmd The strong and

weak influence of the moderation effect indicates how the basis & foundation could interact
between the IV and DV in the industrial clusters. Within the interaction effect phenomenon,
the difference between the higher and lower ¢ffed basis & foundation depends on the
value of SC drivers.

The slope of the green line indicated that the higher effect of the moderator increased the DPP
value from-0.70 to 0.87 with the gradient of 0.735, while the slope of the lower effect of basis

& foundation increased the value of DPP fral2 to 0.91 wh the slope of 0.98. Hence, by
considering the gradients between two lines, the lower effect of the moderator (red line) has a
more significant influence on the negative values of the DPP compared to the higher effect of
the moderator. Moreover, a credger point (0.85, 0.75) occurred at the 4ight corner of

the graph, which shows the moderator (i.e., basis & foundation) has interacted between IV
and DV at higher positive values rather than negative values of the DPP.

Furthermore, before the interami effect (cros®ver point), the position of the higher effect

of basis & foundation (i.e., green line) was more significant than the lower effect of the
moderator. While after the interaction point, the lower impact of the moderator (i.e., red line)
washigher than the higher effect. Indeed, the interaction effect converted from a higher (green
line) to a lower (red line) effect after the interaction point. Hence, this phenomenon shows
that the lower effect of the moderator (red line) has a greater impabe SC driver values

than the higher effect of basis & foundation (green line) after the-ok@sspoint. In other
words, the moderator has a minor negative impact on the SC driver after the interaction point
where the SC driver has had higher valUéss fact was matched with the obtained results of

the negative path coefficient of the moderation effect (i.e., factor loading of Basis &
foundation * Supply drivers i€.114).

Moreover, on the dowteft corner of the graph (where the SC drivers an& b&ve a negative
value), there is a more significant variance between the higher and lower effect of the
moderatorsd |lines (i .e., a vertical gap betyv
gap between the red and green lines after the -on@sspoint (orange point in the graph),
where the SC driver has a maximum positive value. It shows the variance between the higher

and lower moderation effects was insignificant.
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Table 5-48-The worksheeplots of twoway linear interaction effects via regress
analysis (PLS and bootstrapping tests) to conduct simple slope analysis (adapte(
(Dawson 201)).
Path Coefficients Values
Independent variable (IV= Supply Chain Drivers) 0.905
Moderator (Basis) 0.093
Interaction (Supply chain Drivers* Basis & Foundation) -0.114
Dependent variable DPP
Intercept / Constant 0
Means / SDs of variables: Values
Mean of the independent variable 0.899
SD of the independent variable 0.022
Mean of moderator 0.087
SD of moderator 0.042
Interaction Effect (Basis x SCD)
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Figure5-18- The simple slope analysis of the interaction effect (basis & foundation *st
chain drivers) on the position of DPP related to the third hypothesis.
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5.9.1 Hypothesis 31: The relation between the production driver and DPHs moderated by
the Basis & Foundation

In this section, it is required to analyse the relationship between production and DPP with the
existence of the basis & foundation factor as a moderator. The indicators of the Basis &
Foundation (as a moderatorrizdle) were determined in the CFA, including Bas 2, Bas 3,
Bas 6, and Bas 7. Also, within the CFA, the production indicators were listed as Pro 1, Pro 4,
Pro 6,and Pro 7. Figure-329 shows the path coefficients (O) andvdlues of thesub
hypothesiamodé 3-1 using the productivity approach by considering the moderation effect
between two variables (i.e., ProductrDPP).

The path coefficient (O) of the moderation effect (i.e., Basis & Foundation * Production) was
computed?( 1t 8| p<005) ard the Fvalue was (1.396). The obtained/@lue was
insignificant (lower than 1.96) using the bootstrapping test. The obtained path coefficient of
the moderation effect is negative, which shows a reverse correlation between the moderation
effect and DPP.Furthermore, the bootstrapping analysis also showed that the path analysis
based on the definition aub hypothesi§3-1) was rejected between basis & foundation and
DPP (basis & foundatiof DPP), where the path coefficient was< 0.090 @| < 0.05)

ard the Tvalue (1.221). Although the bootstrapping analysis also showed that the developed
structural model based on the definition of $wypothesis (3l) was rejected, further
investigations, including the analysis of factor loadings for the indicat@ge feen
conducted to ensure the remarked concluded was reliable.
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Figure 5-19- The structural model of hypothesisl3 Bootstrapping calculation shows the pq
coefficient (TFstatistics) of thanoderation effect (i.e., Basis & Foundation) between produd

Table 549 shows the -Values and factor loadings of the indicators associated with the
structural model of . It can be observed that the obtaine®tatistics of thendicators

belonging to the moderation effect (i.e., Basis & Foundation * production) were lower than

the satisfactory limit|¢1.96] ), as well as the Ralue of most of the items, was higher than

0.5. Hence, it can be concluded that the indicators of tbdemation effect (Basis &

Foundation * production) did not interact significantly between the production driver and

DPP.

Table5-49-Bootstrapping calculation ($tatistics) of the suhypothesis 3L. The
production driver and DPP are moderated by the Basis & Foundation.

Factor
Loadings(O)

Standard

Deviation

(STDEV)

T Statistics
(|O/STDEV|)

P Values
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Bas2 < Basis 0.797 0.506 1.577 0.115
Bas2 * Prol <Basis * production 0.768 0.417 1.839 0.066
Bas2 * Pro4 <Basis * production 0.751 0.461 1.629 0.103
Bas2 * Pro6 <Basis * production 0.757 0.403 1.878 0.061
Bas2 * Pro7 <Basis * production 0.765 0.41 1.868 0.062
Bas3 < Basis 0.947 0.655 1.447 0.148
Bas3 * Prol <Basis * production 0.723 0.348 2.078 0.038
Bas3 * Pro4 <Basis * production 0.719 0.377 1.905 0.057
Bas3 * Pro6 <Basis * production 0.712 0.338 2.109 0.035
Bas3 * Pro7 <Basis * production 0.725 0.345 2.104 0.035
Bas6 < Basis 0.864 0.564 1.532 0.126
Bas6 * Prol <Basis * production 0.741 0.442 1.674 0.094
Bas6 * Pro4 <Basis * production 0.714 0.491 1.454 0.146
Bas6 * Pro6 <Basis * production 0.724 0.424 1.709 0.088
Bas6 * Pro7 <Basis * production 0.731 0.429 1.704 0.088
Bas7 < Basis 0.909 0.623 1.46 0.144
Bas7 * Prol <Basis * production 0.69 0.343 2.013 0.044
Bas7 * Pro4 <Basis * production 0.684 0.38 1.799 0.072
Bas7 * Pro6 <Basis * production 0.677 0.33 2.049 0.041
Bas7 * Pro7 <Basis * production 0.691 0.338 2.043 0.041
DPP2 < DPP 0.86 0.027 31.888 0

DPP3 < DPP 0.865 0.023 37.176 0

DPP6 < DPP 0.826 0.031 26.901 0

DPP7 < DPP 0.925 0.011 81.465 0

Prol < production 0.907 0.018 51.279 0

Pro4 < production 0.849 0.033 25.906 0

Pro6 < production 0.915 0.017 53.258 0

Pro7 < production 0.934 0.013 73.413 0

Table 550 demonstrates the path coefficient an8tatistic of the pathway between three
variables: production, DPP, and basis & foundation. The moderation effect has been defined
as a production * basis & foundation, which is the main part of the staliatwodel based on

the definition of sukhypothesis (3l). The FStatistic value between moderator and DPP
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(1.396 @ Pvalue > 0.05), as well as thevhlue of the moderator variable (1.221 @dtue
> 0.05), were lower thar1.96| and therefore, the pagimalysis of the moderation effect was
not supported the sthypothesis 3.

Table5-50-Path analysis of hypothesisl3 The production driver and DPP are moderatec
the Basis & Foundation.
Path Standard| T Statistics | P Valuey LLCI ULCI Support
Coefficient Deviation | (|(O/STDEV]) (2.5%) | (97.5%) (Yes/No)
(0) (STDEV)
Basis-> DPP 0.09 0.074 1.221 0.222 | -0.085 0.19
Basis*production -5 -0.128 0.092 1.396 0.163 | -0.224 | 0.148 No
DPP (H1)
Production-> DPP 0.868 0.028 31.15 0 0.81 0.916

Table 551 demonstrates the quality criteria, including Cronbach's Alpha, CR, and AVE for
the subhypothesis 4l. It can be observed that all quality criteria were accepted. However,
due to the unsatisfactory values ofStatistics, PValues, and construct intervalhie sub
hypothesis3-1 was not proved. Hence, it is unnecessary to investigate the discriminant
validity of hypothesis 4 based on the Forndlarcker criterion.

Table5-51-Quality criteria ofhypothesis 3L construct. The production driver and DP
moderated by the Basis & Foundation.

Cronbach's Composite Average Variance| R-squared

Alpha Reliability (CR) Extracted (AVE)

Basis 0.911 0.933 0.776 -—--
Basis*production 0.962 0.961 0.610
DPP 0.892 0.925 0.757 0.802
production 0.923 0.946 0.814

In conclusion, the values of the indicators,-$tatistics of the paths, anevBlues were

shown that the research construct ofghkehypothesis (K1) was not fitted to the applied

data. In fact, the relation between production driver and DPP has not been moderated by the
Basis & Foundation, and therefore the $wpothesis (k1) is not supported.

204| Page



5.9.2 Hypothesis 32: The relation between location driver and DPP is moderated byhe
Basis & Foundation
In this section, the relationship between location and DPP with the existence of the Basis &

Foundation as a moderator was analysed. The indicators of the Basis & Foundation (as a
moderato variable) were reported in the previous section after conducting CFA, including
Bas 2, Bas 3, Bas 6, and Bas 7. Also, within the CFA, the location indicators were listed as
Locl, Loc4, and Loc 5. Figure-Z shows the path coefficients (O) andatues @ the
developed construct based on the definition of thehsyothesis @ using the productivity
approach by considering the moderation effect between two variables (L8ca&##). The

path coefficient (O) of moderation effect (i.e., Basis & Foundatidocéatior? DPP) was
computed 1( m 8 p & 0.05pand the Tvalue was (3.435). The obtained path
coefficient of the moderation effect is negative, which shows that there was a reverse
correlation between the moderation effect and DPP. Although theapalysis's obtained
tvalue (3.435) was significant (higher than 1.96) using the bootstrapping test, it is necessary

to conduct further analysis to investigate whether the indicators of moderation effect were

accepted.
Bas2 * Loc1
K
Bas2 * Loc4 Loc1 "
= ~ 66.911
Bas2 * Loc5 Loc4 458.170
Lo N *‘54.‘185
Bas3 * Loc1 ~J4.591 LocS
Y ~.14.730 Location
Bas3 * Loc4 397 0.889 (39.928)
— 14917 DPP2
Bas3 * Loc5 14,809 ¥
- B oms
Bas6 * Loc1 +——12911 -0.135 (3.435) .
12.757 25473 DPP6
A 80.970
Bas6 * Loc4 /12‘650 _ -
— 10788 Basis x DPP DPP7
. I Location
Bas6 * Loc5 10.723
— _~710475 0.092 (2.028)
Bas7 * Loc1 o
' e Bas2
Bas7 * Loc4
'S Bas3
Bas7 * LocS
Basb
Bas7 Basic

Figure5-20- The structural model of hypothesi23Bootstrapping test shows the path coefficjent
(T-statistics) of the moderation effect (i.e., Basis & Foundation * Location) between location| driver

and DPP.
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Table 552 shows the factor loading andvilues of indicators belonging to the developed
construct based on the definition of the $wpothesis 2. The acquired results were
computed based on the bootstrapping test when the productivity approacipliexsfapthe
moderator (i.e., Basis & Foundation) variable. Although it seems this analysis has been
conducted in the CFA section, it is necessary to check the factor loadingsvaha3 of all
approved items by considering the sufpothesis & and it construct to ensure the reliability

of the study has not been violated. It can be observed thatstedigtics of all indicators
estimate the construct's stability, and all itemsalues have had satisfactory amounts higher
than the defined thresholidhit.

Table5-52-Bootstrapping test (Btatistics) of hypothesis3. The location driver and
DPP are moderated by the Basis & Foundation.
Factor Standard T Statistics | P Values
Loading (O) Deviation (|O/STDEV|)
(STDEV)

Bas2 < Basis 0.796 0.256 3.111 0.002
Bas2 * Locl < Basis* Location 0.819 0.056 14.591 0
Bas2 * Loc4 < Basis* Location 0.817 0.055 14.73 0
Bas2 * Loc5 < Basis* Location 0.812 0.058 13.975 0
Bas3 < Basis 0.947 0.197 4.802 0
Bas3 * Locl < Basis* Location 0.85 0.057 14.917 0
Bas3 * Loc4 < Basis* Location 0.849 0.057 14.809 0
Bas3 * Loc5 < Basis* Location 0.852 0.061 14.013 0
Bas6 < Basis 0.863 0.247 3.492 0
Bas6 * Locl < Basis* Location 0.776 0.06 12.911 0
Bas6 * Loc4 < Basis* Location 0.771 0.06 12.757 0
Bas6 * Loc5 < Basis* Location 0.772 0.061 12.65 0
Bas7 < Basis 0.91 0.198 4.595 0
Bas7 * Locl < Basis* Location 0.804 0.074 10.788 0
Bas7 * Loc4 < Basis* Location 0.802 0.075 10.723 0
Bas7 * Loc5 < Basis* Location 0.806 0.077 10.475 0
DPP2 < DPP 0.856 0.029 29.39 0
DPP3 < DPP 0.871 0.022 40.123 0
DPP6 < DPP 0.822 0.032 25.473 0
DPP7 < DPP 0.926 0.011 80.97 0
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Locl < Location 0.937 0.014 66.911 0
Loc4 < Location 0.927 0.016 58.17 0
Loc5 < Location 0.938 0.017 54.185 0

Table 553 shows the path coefficient andSTatistic between two main variables (i.e.,
location driver & DPP), moderator (i.e., Basig~&undation) and DPP, and moderation effect
(i.e., Basis & Foundation * Location) and DDP at a 95% of confidence level. Both path
coefficient €0.135) and Tvalue .435 of the moderation effect were higher than threshold
limits, and there is no zero betarethe lower and higher limit of confidence intervals. Hence,

it can be concluded that thestatistic of the moderation path between the Basis & Foundation

* Location and DPP estimates the stability of the construct at the defined confidence interval.
Thereby, it can be stated that the dwpothesis (H2) has been approved statistically.
However, the quality criteria of the developed construct have been checked to ensure the
reliability and internal consistency of the construct have not been neglected.

Table5-53-Path analysis of the hypothesi? 3The moderation effect of Basis & Founda
between location driver and DPP.
Path Sample | Standard | T Statistics P LLCI ULCI
Coefficient Mean Deviation | (|JO/STDEV|)| Values| (2.5%)| (97.5%)
(0) (M) (STDEV)
Basis-> DPP 0.092 0.092 0.046 2.028 0.043 | -0.016| 0.174
Basis*Location -0.135 -0.142 0.039 3.435 0.001 | -0.213 | -0.064
> DPP
Location-> 0.889 0.887 0.022 39.928 0 0.841 | 0.927
DPP

Table 554 shows the quality criteria and discriminant validity based on the Fdareker
criterion of subhypothesis 2. As explained in chapter 3 (see PEEM path analysis), the
square root of AVE would be higher than the correlation coefficient between the variables to
satisfy the FornelLarcker criterion. The developed constrbeised on the definition of the
third subhypothesis 2 has created an acceptable range of discriminant validity. In addition,
it can be observed that all studied criteria, including CA, CR, and AVE, were higher than the
defined threshold limits, which ppved that the reliability, convergent validity, and internal

207| Page



consistency of the developed construct for the third-rgydmthesis (8) and thissub
hypothesidhas been certified.

Table 5-54-Quality criteria of hypothesis-B2 construct. The location driver and DPP

moderated by the Basis & Foundation.

Cronbach's Composite Average Variance R-squared
Alpha (CA) Reliability Extracted (AVE)
(CR)
Basis 0.911 0.932 0.776 ----
Basis*Location 0.964 0.968 0.717
DPP 0.892 0.925 0.756 0.817
Location 0.927 0.954 0.873 ----
Discriminant validity of hypothesis-3 based on the Forndlarcker criterion.
Basis Basis* Location | DPP Location

Basis 0.881
Basis*Location 0.279 0.847
DPP 0.095 0.106 0.870
Location 0.044 0.004 0.863 0.934

In conclusion, the bootstrapping test results showed that thieygathesis (H2) research
construct was fitted to the applied data. The relation between location driver and DPP has
been moderated by the Basis & foundation, and therefore thbypabhesis (H.2) was
supported.

5.9.3 Hypothesis 33: The relation between inventory driver and DPP is moderatethy the

Basis & Foundation
In this section, the relationship between inventory and DPP with the existence of the Basis &
Foundation as a moderator was analysed. The indicators of the Basis & Foundation (as a
moderator variable) were reported in the previous section after cond@tgincluding
Bas 2, Bas 3, Bas 6, and Bas 7. Also, within the CFA, the inventory indicators were listed as
Inv 2, Inv 4, Inv 5 and Inv 6. Figu®21 shows the path coefficients (O) anddlues of the
developed construct based on the definition of thehypothesis 3 using the productivity
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approach by considering the moderation effect (Basis & Foundation * Inventory) between two
variables (Inventory DPP). The path coefficient (O) of moderation effect (i.e., Basis &
T 8|p<p0x05) and the Fvalue

was (3.002). The obtained path coefficient of the moderation effect is negative, which shows

Foundation * Inventory? DPP) was computed (

that there was a reverse correlation between the moderation effect and DRsugifthe
path analysis's obtained-vRlue (3.002) was significant (higher than 1.96) using the
bootstrapping test, it is necessary to conduct further analysis to investigate whether the

indicators of moderation effect were accepted.

Bas2 * Inv2
K
Bas2 * Inv4
K\ Inv2 L
Bas2 * Inv5 = 54.235
P By O W 23110
Bas2 * Inv6 N >3 854
" < 8405 k73.795
Bas3 * Inv2 9.19 Inventor;\
o\ 8078
Bas3 * Inv4 8241 0910 (39.905)
LS 4477
Bas3 * Inv5 ~4561 DPP2
Bas3 * Inv6 '\‘4'385‘ DPP3
g-gsg -0.117 (3.002) ———»
- DPP6
Bas6 * Inv2 __7.567 80.782\‘
4" 8855 Basis x DPP DPP7
Bas6 * Inv4 8906 Inventory
 ~
T e 0.098 (2.290)
L 4 4509
x R
Bas6 * Invé 4317 Bas2
S Jaam -
Bas7 * Inv2 / Bas3 "‘42195);‘
['d Z 7 % =]
«—3.386
Bas7 * Inv4 Bas6 4244
Bas7 * Inv5 ol Basic
Bas7 * Inve

Figure5-21- The structural model of stitypothesis 8. Bootstrapping calculation shows the path
coefficient and (¥statistics) of the moderation effect (i.e., Basis & Foundation * Inventory) between
inventory driver ad DPP.

Table 555 shows the factor loading andva@lues of indicators belonging to the developed

construct based on the definition of duypothesis B. The acquired results were computed

based on the bootstrapping test when the productivity appwechpplied for the moderator

(i.e., Basis & Foundation) variable. Although it seems this analysis has been conducted in the

CFA section, it is necessary to check the factor loadings aralu€s of all approved items
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by considering the subypothesis 8B and its construct to ensure the reliability of the study
has not been violated. It can be observed that th&fistics of all indicators estimate the
construct's stability, and all items-vhlues have had satisfactory amounts higher than the
defined theshold limit.

Table5-55-Bootstrapping calculation ¢$tatistics) of hypothesis-3. The inventory driver and
DPP are moderated by the Basis & Foundation.
Sample Standard T Statistics | P Values
Mean (M) Deviation (|O/STDEV|)
(STDEV)

Bas2 < Basis 0.732 0.269 2.954 0.003
Bas2 * Inv2 < Basis* Inventory 0.715 0.09 8.405 0
Bas2 * Inv4 < Basis* Inventory 0.714 0.081 9.192 0
Bas2 * Inv5 < Basis* Inventory 0.716 0.094 8.078 0
Bas2 * Inv6 < Basis* Inventory 0.73 0.094 8.241 0
Bas3 < Basis 0.886 0.208 4551 0
Bas3 * Inv2 < Basis* Inventory 0.661 0.165 4.477 0
Bas3 * Inv4 < Basis* Inventory 0.64 0.155 4.561 0
Bas3 * Inv5 < Basis* Inventory 0.662 0.169 4.385 0
Bas3 * Inv6 < Basis* Inventory 0.666 0.172 4.325 0
Bas6 < Basis 0.791 0.255 3.386 0.001
Bas6 * Inv2 < Basis* Inventory 0.699 0.081 8.806 0
Bas6 * Inv4 < Basis* Inventory 0.695 0.092 7.567 0
Bas6 * Inv5 < Basis* Inventory 0.706 0.082 8.855 0
Bas6 * Inv6 < Basis* Inventory 0.715 0.083 8.906 0
Bas7 < Basis 0.838 0.214 4.244 0
Bas7 * Inv2 < Basis* Inventory 0.626 0.157 4.421 0
Bas7 * Inv4 < Basis* Inventory 0.603 0.146 4.509 0
Bas7 * Inv5 < Basis* Inventory 0.627 0.161 4.317 0
Bas7 * Inv6 < Basis* Inventory 0.63 0.164 4.277 0
DPP2 < DPP 0.861 0.026 32.622 0
DPP3 < DPP 0.868 0.023 38.389 0
DPP6 < DPP 0.82 0.033 25.247 0

210l Page



DPP7 < DPP 0.926 0.011 80.782 0
Inv2 <- Inventory 0.908 0.017 54.235 0
Inv4 <- Inventory 0.823 0.036 23.11 0
Inv5 <- Inventory 0.92 0.017 53.884 0
Inv6 <- Inventory 0.934 0.013 73.795 0

Table 556 shows the path coefficient andSTatistic between two main variables (i.e.,
inventory driver & DPP), moderator (i.e., Basis & Foundation) and DPP, and moderation
effect (i.e., Basis & Foundation * Inventory) and DDP at a 95% of confidence level. Both path
coefficient €0.117) and Tvalue @.009 of the moderation effect were higher than threshold
limits, and there is no zero between the lower and higher limit of confidence intervals. Hence,
it can be concluded that thestatistic of the moderation path between the Basis & Foundation

* Inventory and DPP estimates the stability of the construct alettveed confidence interval.
Thereby, it can be stated that the $wjpothesis (H3) has been approved statistically.
However, the quality criteria of the developed construct have been checked to ensure the

reliability and internal consistency of the struct have not been neglected.

Table5-56-Path analysis of hypothesis33 Inventory driver and DPP are moderated by
Basis & Foundation.
Path Sample| Standard | T Statistics P LLCI ULCI
Coefficient| Mean | Deviation | (|O/STDEV]|)| Values| (2.5%) | (97.5%)
(0) (M) (STDEV)
Basis-> DPP 0.098 0.091 0.043 2.29 0.022 | 0.012 | 0.183
Basis* Inventory-> | -0.117 | -0.126 0.039 3.002 0.003 | -0.189 | -0.042
DPP
Inventory-> DPP 0.91 0.904 0.023 39.905 0 0.866 | 0.948

Table 557 demonstrates the quality criteria, including Cronbach's Alpha, CR, and AVE for
the third subhypothesis (38). It can be observed that all criteria were higher than the defined
threshold limits, which approved the reliability, convergent validity, andriateonsistency

of the developed construct for the third gupothesis (8), and this sulhypothesis has been
certified.

Although the Rsquared value would not be considered merely to evaluate the model's fithess

in collected data, the-Bquared value alongside the path coefficient aralite can produce
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a reasonable prediction about the developedhypbthesis model. Bquared has been
computed and reported for the DPP variable to determine how the thiltygathesis ()

and its developed construct can strongly estimate the varBpansidering the -Value
(3.002) of the moderator path (Basis & Foundation * Invgr®o DPP) at a 95% confidence
interval and Rsquared value (0.881), it can be concluded that the developed construct for the
third subhypothesis (H3) was fitted to the collected data and DPP can be explained 88.1%

of the variance.

Table5-57-Quality criteria of hypothesis-3. The inventory driver and DPP are moder
by the Basis & Foundation.

Cronbach's Composite Average Variance | R-squared

Alpha Reliability (CR) Extracted (AVE)

Basis 0.911 0.932 0.776 -—=-
Basis*Inventory 0.961 0.961 0.609
DPP 0.892 0.925 0.757 0.881
Inventory 0.918 0.943 0.805

Table 558 shows the discriminant validity based on the Foinetker criterion ofsub
hypothesis3-3. As explained in chapter 3 for PASEM path analysis, the square root of AVE
would be higher than the correlation coefficient between the variablesitty theFornelt
Larckercriterion. The developed construct based on the definition of the thisdygdihesis

3-3 has created an acceptable range of discriminant validity.

Table5-58-Discriminant validity of hypothesis-3 based on the Forndlarcker criterion.
Basis Basis* Inventory | DPP Inventory

Basis 0.881

Basis*Inventory 0.24 0.78

DPP 0.094 0.231 0.870

Inventory 0.024 0.16 0.830 0.897
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In conclusion, the quality criteria, discriminant validity, composite reliability, path coefficient,
T-statistic, and Fsquared values showed that the third -Bypothesis (H3) research
construct was fitted to thegoplied data. The relationship between inventory driver and DPP is
moderated by the Basis & Foundation factor of the industrial clusters, and therefore-the sub

hypothesis (Bl3) is supported.

5.9.4 Hypothesis 35: The relation between information driver and DPP is moderated by the

Basis & Foundation

In this section, the relationship between information and DPP with the existence of the Basis
& Foundation as a moderator was analysed. The indicators of the Basis & Foundation (as a
moderator variable) were reped in the previous section after conducting CFA, including
Bas 2, Bas 3, Bas 6, and Bas 7. Also, within the CFA, the information indicators were listed
as Inf 1, Inf 3, Inf 7, and Inf 8. Figue22 shows the path coefficients (O) anddlues of

the deeloped construct based on the definition of the-tsgmthesis & using the
productivity approach by considering the moderation effect (Basis & Foundation *
Information) between two variables (Information and DPP). The path coefficient (O) of the
moderaton effect (i.e., Basis & Foundation * Informati®nDPP) was computed (

0.126 @| < 0.05) and the 4value was (2.712). The obtained path coefficient of the
moderation effect is negative, which shows a weak reverse correlation between the
moderation #ect and DPP. Although the path analysis's obtainedlue (2.712) was
significant (higher than 1.96) using the bootstrapping test, it is necessary to conduct further
analysis to investigate whether thesdlues of indicators belonging to the moderatdfiiect

were accepted.
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Figure5-22- The structural model of stitypothesis &. Bootstrapping calculation shows the path

coefficient (TFstatistics) of the moderation effect (i.e., Basid=&undation * Information) beteer

information driver and DPP.

Table 559 shows the factor loading andvBlues of indicators belonging to the developed
construct based on the definition of dwypothesis &. The acquired results were computed
based on th bootstrapping test when the productivity approach was applied for the moderator
(i.e., Basis & Foundation) variable. Although it seems this analysis has been conducted in the

CFA section, it is necessary to check thealues of all approved items by &idering the

subhypothesis & and its construct to ensure the reliability of the study has not been violated.
It can be observed that thestatistics of all indicators estimate the construct's stability, and

all items' Fvalues have had satisfactory amées higher than the defined threshold limit.

Table 5-59-Factor loading and bootstrapping calculations{atistics) of hypothesis-8. The

information driver and DPP are moderated by the Basis & Fowmdati

Sample Meal Standard Deviatiorf T Statistics P Values
(M) (STDEV) (|O/STDEV|)
Bas2 < Basis 0.748 0.237 3.355 0.001
Bas2 * Inf1 < Basis*information 0.718 0.107 7.147 0
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Bas2 * Inf3 < Basis*information 0.685 0.112 6.552 0
Bas2 * Inf7 < Basis*information 0.724 0.084 8.959 0
Bas2 * Inf8 < Basis*information 0.726 0.097 7.951 0
Bas3 < Basis 0.896 0.186 5.084 0
Bas3 * Infl < Basis*information 0.654 0.19 3.875 0
Bas3 * Inf3 < Basis*information 0.626 0.189 3.765 0
Bas3 * Inf7 < Basis*information 0.644 0.172 4.15 0
Bas3 * Inf8 < Basis*information 0.655 0.181 4.064 0
Bas6 < Basis 0.805 0.228 3.778 0
Bas6 * Infl < Basis*information 0.717 0.085 8.666 0
Bas6 * Inf3 < Basis*information 0.674 0.095 7.344 0
Bas6 * Inf7 < Basis*information 0.714 0.081 8.804 0
Bas6 * Inf8 < Basis*information 0.715 0.081 8.965 0
Bas7 < Basis 0.847 0.195 4.655 0
Bas7 * Infl < Basis*information 0.624 0.18 3.866 0
Bas7 * Inf3 < Basis*information 0.593 0.18 3.722 0
Bas7 * Inf7 < Basis*information 0.615 0.161 4.189 0
Bas7 * Inf8 < Basis*information 0.627 0.17 4.095 0
DPP2 < DPP 0.862 0.027 32.347 0
DPP3 < DPP 0.864 0.024 36.398 0
DPP6 < DPP 0.824 0.032 25.438 0
DPP7 < DPP 0.925 0.011 81.083 0
Infl <- Information 0.908 0.021 43.913 0
Inf3 <- Information 0.895 0.021 43.128 0
Inf7 <- Information 0.877 0.028 31.391 0
Inf8 <- Information 0.911 0.018 51.378 0

Table 560 shows the path coefficient andStatistic between two main variables (i.e.,
information driver & DPP), moderator (i.e., Basis & Foundation) and DPP, and moderation
effect (i.e., Basis & Foundation * Information) and DDP at a 95% of confideneé [The T

value (2.712) of the moderation effect was higher than threshold limits, and there is no zero
between the lower and higher limit of confidence intervals. Hence, it can be concluded that
the T-statistic of the moderation path between the Bagt®@ndation * Information and DPP
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estimates the stability of the construct at the defined confidence interval. Thereby, it can be
stated that the stfoypothesis (Hs) has been approved statistically. However, the quality
criteria of the developed consttutave been checked to ensure the reliability and internal

consistency of the construct have not been neglected.

Table5-60-Path analysis of hypothesis53 The information driver and DPP arederated K
the Basis & Foundation.
Path |Mean (M]Standard | T Statistics P LLCI ULCI
Coefficient Deviation |(|JO/STDEV|] Value | (2.5%) | (97.5%)
(0) (STDEV)
Basis-> DPP 0.11 | 0.104| 0.047 2.362 | 0.018| 0.011| 0.194
Basis*information> DPP | -0.126 | -0.14 | 0.047 2.712 | 0.007| -0.21 | -0.032
Information-> DPP 0.879 | 0.873| 0.026 | 34.095 0 0.831| 0.928

Table 561 demonstrates the quality criteria, including Cronbach's Alpha, CR, and AVE for
the fifth subhypothesis (&). It can be observed that all criteria were higher than the defined
threshold limits, which approved the reliability, convergent valjdind internal consistency

of the developed construct for the third gylpothesis (&).

R-squared value of DPP has been computed and reported to determine how thgbfifth
hypothesis(3-5) and its developed construct can strongly estimate the vari@yce
considering the Value @.559 of the moderator path (Basis & Foundation * Informa®on
DPP) at a 95% confidence interval angdtiared value (0.828), it can be concluded that the

developed construct for the fifth stlypothesis (Hs) was fitted tadhe collected data and DPP
can be explained 82.8% of the variance.

Table5-61-Quality criteria of hypothesis-3. The information driver and DPP are moderated by
Basis & Foundation.

Cronbach's Composite Average Variance R-squared

Alpha Reliability (CR) Extracted (AVE)

Basis 0.911 0.932 0.776 -
Basis* information 0.962 0.962 0.615 ---
DPP 0.892 0.925 0.757 0.828
Information 0.92 0.944 0.807
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5.10

Table 562 shows the discriminant validity based on the Forhalicker criterion ofsub
hypothesis3-5. As explained in chapter 3 for PASEM path analysis, the square root of AVE
would be higher than the correlation coefficient between the variablesitty theFornelt
Larckercriterion. The information driver strongly relates to itself and the DPP factor, which
certified the concept of stitypothesis 4. In addition, the developed construct based on the

definition of the fifth sukhypothesis & hascreated an acceptable range of discriminant

validity.
Table5-62-Discriminant validity of hypothesis-3 based omhe ForneltLarcker criterion.
Basis Basis* information DPP Information
Basis 0.881
Basis*information 0.23 0.78
DPP 0.096 0.23 0.87
Information 0.01 0.16 0.801 0.898

In conclusion, the quality criteria, discriminant validity, composite reliability, path coefficient,
T-statistic, andR-squared values were shown that the research construct of the fifth sub
hypothesis (HIs) was fitted to the applied data. The relationship between information driver
and DPP is moderated by the Basis & Foundation factor of the industrial clusters, and
therefore the sullhypothesis (kls) is supported.

Analysis of Hypothesis 4

This section must analyse the relationship between supply chain drivers and DPP with the
existence of the Market factor as a moderator. The Market indicators (as a moderator variable)
were determined in the CFA section, including Mark 1, Mark 4, Mark & Meark 8. Figure

5-23 (a) and (b) show the path coefficients (O) anghllies of the fourth hypothesis model
using twaestage and productivity approaches, respectively, by considering the moderation
effect between two variables. In this analysis, thedmge course has given a negative value

of path coefficient (O} ( 1t 8| TYD)5) at significant Fvalue (2.229).

In contrast, the productivity technique has given a lower negative path coefficient (
0.098 @| < 0.05) at higher Fvalue (3.156). In this case, both approaches estimate the
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negative path coefficients and significanvdlues. Hence, there is no difference between the
direction of the path analysis (both moderators were shown negative effect) and tiesdobta
significant T-values (higher than 1.96).

As discussed previously, between the -stage and productivity approaches, the-stage
method was applied in this study to determine the factor loadings-statistics of the
indicators using the bootstping test (statistics). While the path analysis table is included
the results of twestage and productivity approaches using the bootstrapping test to ensure the

fourth hypothesis has been appropriately analysed.
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Table 563 shows the factor loadings andvalues of indicators for the developed construct
based on the definition of the fourth hypothesis. The acquired results were computed based
on the bootstrapping test when the {8tage approach was applied for thederator (i.e.,
market) variable. Although it seems this step has been conducted in the CFA section, it is
necessary to check the factor loadings andllies of all approved items by considering the
fourth hypothesis and its construct to ensure thabiiliy of the study has not been violated.

It can be observed that the factor loadings astafistics of all samples estimate the stability

of the construct. Furthermore, factor loading of all indicators has had a satisfactory level
higher than the thehold limit, proving that the fourth hypothesis was supported based on the

collected data.

Table5-63-Factor Loading (O) and bootstrapping calculatiors(@tistics) of hypothesis 4. The
moderation effect of the Market between supply chain drivers and DPP.
Factor Sample Standard | T Statistics | P Values
Loading (O) | Mean (M) | Deviation | (|O/STDEV|)
(STDEV)

DPP2 < DPP 0.859 0.858 0.028 30.801 0
DPP3 < DPP 0.871 0.871 0.022 39.847 0
DPP6 < DPP 0.819 0.818 0.033 24.922 0
DPP7 < DPP 0.927 0.927 0.011 84.271 0
Infl <- Supply Drivers 0.903 0.903 0.019 48.601 0
Inf3 <- Supply Drivers 0.901 0.901 0.018 48.894 0
Inf7 <- Supply Drivers 0.809 0.809 0.038 21.486 0
Inf8 <- Supply Drivers 0.884 0.884 0.022 40.356 0
Inv2 <- Supply Drivers 0.85 0.85 0.028 29.978 0
Inv4 <- Supply Drivers 0.807 0.805 0.036 22.308 0
Inv5 <- Supply Drivers 0.927 0.927 0.015 59.913 0
Inv6 <- Supply Drivers 0.931 0.931 0.014 64.757 0
Locl < Supply Drivers 0.93 0.93 0.015 60.989 0
Loc4 < Supply Drivers 0.896 0.896 0.021 42.703 0
Loc5 < Supply Drivers 0.909 0.909 0.018 50.797 0
Markl < Market 0.813 0.735 0.284 2.867 0.004
Mark4 < Market 0.759 0.69 0.248 3.065 0.002
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Mark5 < Market 0.837 0.762 0.269 3.117 0.002
Mark8 < Market 0.859 0.782 0.238 3.609 0
Prol < Supply Drivers 0.923 0.923 0.016 58.944 0
Pro4 < Supply Drivers 0.816 0.816 0.038 21.297 0
Pro6 < Supply Drivers 0.891 0.891 0.022 41.166 0
Pro7 < Supply Drivers 0.897 0.897 0.023 39.091 0
Supply Drivers*Market < 0.942 0.961 0.083 11.317 0
Market*Supply drivers

Table 564 and Table &5 demonstrate outcomes of path analysis using bootstrapping test of
the fourth hypothesis through tvatage and productivity approaches, respectively. The path
coefficients {0.082) between the moderation effect (Market*Supply dsivend DPP is
negatively moderated by the market variable using astage approach. Also, the path
coefficients {0.098) between the moderation effect (Market*Supply drivers) and DPP is
negatively moderated by the market variable using the producéipfiyoach. Furthermore,

the productivity approach computed a higher value-8tatistic (3.156) rather than theo
stagemethod (2.229). In this case, theSTatistics of both directions in the presence of a
market moderator were higher than the defifedshold limit. The higher-Btatistic value
showed greater evidence against the null hypothesis and a significant difference in standard
error units. On the other hand, there is a zero between LLCI (2.5%) and ULCI (97.5%) of the
moderator factor when thisvo-stage approach has been used. The productivity approach
produced satisfactory results as there is no zero between LLCI (2.5%) and ULCI (97.5%).
Hence, it can be confirmed that the compute®fhtistics were valid at the 95% confidence

interval when tke productivity approach was used.

Table5-64-Path analysis of hypothesiiding a twostage approach The moderation effect

of the market between supply chain drivers and DPP.

Path Sample | Standard| T Statistics P LLCI ULCI
Coefficient | Mean | Deviation | (|O/STDEV|)| Value | (2.5%)| (97.5%)

(O) (M) (STDEV)
Market-> DPP 0.076 0.075 0.038 2.001 0.045| -0.026| 0.136
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Market*Supply -0.082 -0.076 0.037 2.229 0.026 | -0.143| -0.008
drivers-> DPP

Supply Drivers> 0.917 0.917 0.018 52.291 0 0.877 | 0.946
DPP

of themarket between supply chain drivers and DPP

Table5-65-Path analysis of hypothesisuiging productivity approach. The moderation effed

Market-> DPP 0.074 0.068 0.034 2.173 0.03 | 0.007| 0.138
Market*Supply -0.098 -0.106 0.031 3.156 0.002 | -0.153| -0.025
drivers-> DPP

Supply Drivers-> 0.911 0.906 0.02 46.254 0 0.874 | 0.947
DPP

Table 566 demonstrates the quality criteria for the fourth hypothesis using a productive

approach, including Cronbach's Alpha, CR, and AVE. It can be observed that all requirements

were higher than defined threshold limits which approved that the reliability agwhaht

consistency of the developed construct for the fourth hypothesis have been certified.

Although the Rsquared value would not be considered merely to evaluate the model's fitness

in collected data, considering thesuared value alongside the patieficient and Fvalue

can generate a reasonable prediction about the hypothesis mesigllafed has been

computed and reported for the DPP variable to determine how the fourth hypothesis and its

developed construct can strongly estimate the vari@yoeonsidering the Value @.609 of

the moderator path (Market*Supply driver DPP) at a 95% confidence interval and R

squared value0(869, it can be concluded that the developed construct for the fourth

hypothesis was fitted to the collected data and BdtPbe explained 86.6% of the variance.

Table 5-66-Quality criteria of hypothesis 4 construct using productivity approach.
moderation effect of the market variable between supply chain driveéiSRR.

Cronbach's Alpha Composite Average Variance| R-squared

Reliability Extracted (AVE)
(CR)

DPP 0.892 0.925 0.756 0.866
Market 0.839 0.890 0.669
Market*Supply drivers 0.987 0.987 0.562
Supply Drivers 0.980 0.982 0.785

222| Page



511

Table 567 shows the discriminant validity based on the Forbhalicker criterion of
hypothesis 4. As explained in chapter 3 for F&EEM path analysis, the square root of AVE
would be higher than the correlation coefficient between the variables to satiSiyritedt
Larckercriterion. The developed construct basedtloe definition of the fourth hypothesis

has created an acceptable range of discriminant validity.

Table 5-67-Discriminant validity of the structural model of hypothesis 4 using

productivity approachdsed on the Fornellarcker criterion.

DPP Market Market*Supply drivers| Supply Drivers
DPP 0.870
Market 0.084 0.818
Market*Supply drivers 0.214 0.058 0.75
Supply Drivers 0.824 0.014 0.144 0.886

In conclusion, the quality criteria, discriminant validity, composite reliability, path coefficient,
T-statistic, and Fsquared values were shown that the research construct of the fourth
hypothesis (k) was fitted to the applied data. The relationship betveegply chain drivers

and DPP is moderated by the market factor of the industrial clusters, and therefore the fourth
hypothesis (H4) is supported. However, suppose the interaction effect (i.e., Market*Supply
drivers) exists between two variables in thegence of the moderator. In that case, it is
required to complete the conducted analysis by drawing the interaction plots and applying
SSA between variables to realise the direction of the moderation effect.

Simple slop analysis of H4

As discussed irchapter 3, section 3.10, it is necessary to complete the analysis of the
moderation effect by considering the simple slop test (Dawson 2014).

Table 568 shows the steps of twway linear interaction effects to plot the moderation effect
via regressioranalysis. The values have been collected from the outcome of bootstrapping
test using SmartPLS software (V3). &ig 524 shows the disordinal interaction effect of a

moderator (i.e., Market * supply chain drivers) on the position of DPP.
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The X-axis rgresents the independent variable (SC drivers), arakiy represents a
dependent variable (DPP). The green line shows the effect of market moderation with a higher
standard deviation (adding one SD unit to the mean value of the moderator), and the red lin
shows the effect of market moderation with a lower standard deviation (subtracting one SD
unit from the mean value of moderator). Also, the blue line indicates the avenge effect of the
market between supply chain drivers and DPP.

In this study, the moderator's higher effect (level) can be represented as a substantial effect on
the market based on the validated measures in the CFA section. The lower moderation effect
can be labelled as the weak effect of the market as a moderaeostrbnger and weaker
influence of the moderation effect indicated how the market could interact between the IV and
DV in the industrial clusters. The difference between the higher and lower effects of the
market depends on the value of SC drivers.

Theslope of the green line indicated that the higher effect of the moderator increased the DPP
value from-0.73 to 0.87 with the gradient of 0.8, while the slope of the lower effect of the
market increased the value of DPP freinl to 0.92 with the slope df.015. Hence, by
considering the gradients between the two lines, the lower effect of the moderator (red line)
has a more significant influence on the negative values of the DPP compared to the higher
effect of the moderator. Moreover, a cras®r point .75, 0.68) occurred at the toight

corner of the graph, which shows moderator (i.e., market) has interacted between IV and DV
at higher positive values rather than negative values of DPP. Furthermore, before the
interaction effect (crossver point), tle position of the higher effect of the market (i.e., green
line) was more significant than the lower effect of the moderator. While after the interaction
point, the lower effect of the moderator (i.e., red line) was higher than the higher effect.
Indeed, he interaction effect converted from a higher (green line) to a lower (red line) effect
after the interaction point. Hence, this phenomenon shows that the lower effect of the
moderator (red line) has a more significant impact on the SC driver valuehéhhigher

effect of the market (green line) after the crossr point. In other words, the moderator has

a minor negative impact on the SC driver after the interaction point where the SC driver has
had higher values. This fact was matched with the olttarasults of the negative path
coefficient of the moderation effect (i.e., factor loading of Market* Supply drivers was

0.098).

Moreover, on the dowteft corner of the graph (where the SC drivers and DPP have a negative
value), there is a more signifiot variance between the higher and lower effect of the

moderators O0lines (i.e., a vertical gap bety
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between the red and green lines after the epgss point (orange point in the graph), where

the SC drier has a maximum positive value. It shows the variance between the higher and
lower moderation effects was insignificant.

In conclusion, the simple slope analysis demonstrated that the interaction effect between

moderator and DPP (i.e., Market* Supplyvers© DPP) has occurred within the defined

standard deviations.

06
05
0.4
03
0.2
0.1
0.0
-0.1

DY(DPP)

-0.2
-0.3
-0.4
-0.5
-0.6
-0.7
-0.8
-0.9
-1.0

-1.1

-1.1 0 -1 -02 -01 0.0 0.1 0.2 0.3 0.4 05 0.6

Table5-68-The worksheet plots of twavay linear interaction effects via regression analysis
(PLS and bootstrapping tests) to condiistple slope analysis (adapted from (Dawson 2014).
Path Coefficients Values
Independent variable (Supply Chain Drivers) 0.917
Moderator (Basis) 0.076
Interaction (Supply chain Driverg¥larke? -0.082
Dependent variable DPP
Intercept / Constant 0
Means / SDs of variables: Values
Mean of the independent variable 0.906
SD of the independent variable 0.020
Mean of moderator 0.068
SD of moderator 0.034
Interaction Effect (Market x SCD)
07 , o

0.7 0.8 0.9 1.0 1

IV (SCD)

Lower value of IV |

Market at -1 SD Market at Mean Market at +1 SD |

Higher value of IV

N

on the position of DPP related to the fourth hypothesis.

Figure5-24- shows the simple slope analysis of the interaction effect (market*supply chain d
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5.11.1 Hypothesis 41: The relationship between praluction driver and DPP is moderated by
the Market
In this section, it is required to analyse the relationship between production and DPP with the

existence of the Market factor as a moderator. The Market indicators (as a moderator variable)
were determingin the CFA, including Mark 1, Mark 4, Mark 5, and Mark 8. Also, within the
CFA, the production indicators were listed as Pro 1, Pro 4, Pro 6, and Pro 7 5Fajusbows

the path coefficients (O) anevalues of the subypothesis model () using thgroductivity
approach by considering the moderation effect between two variables (i.e., Pro@uction
DPP). The path coefficient (O) of the moderation effect (i.e., Market * Production) was
computedT( Tt 8| p<r0@5) and the4value was (2.012).He obtained #alue was
significant (higher than 1.96) using the bootstrapping test. The obtained path coefficient of
the moderation effect is negative, which shows a reverse correlation between the moderation
effect and DPP. In addition, the bootstrapparglysis showed that the moderator factor
interacted between the production driver and DPP to develop the structural model based on

the definition of the sulhypothesis (41).

Mark1 * Pro1
K
Mark1 * Pro4 B0l .
| N 50.094
Mark1 * Pro6 B e-25.363)
o 453582~
Mark1 * Pro7 \ Pro6 73.496
o~ \2440 >
Mark4 * Pro1 NJ2454 Pro7 producnon
- \1122-%02‘; 0936 (30.518)
Mark4 * Pro4 :
13027 DPP2
* 12.884 31. 171
Mark4 * Pro6 e JP—— 366090 DPP3
Mark4 * Pro7 [ 134en 2262614 o
_10.649 82. 906
— 100 DPP7
Mark5 * Pro1 ~~10.501 Market x
- a5 Prodcut
Marks * Pro4- } /11.?"16066 rodeution _—_—
MarkS * Pro6 1045
510887
* 1.099
Marks*po7 N -~
Mark8 * Pro1
'3 v — Mark4
Mark8 * Pro4
- ’ MarkS
Mark8 * Pro6
b Mark8 Market
Mark8 * Pro7
Figure 5-25-The structural model of stifiypothesis 4l. Bootstrapping analysis shows the path
coefficient and (¥statistics) of the moderation effect (i.e., Market * Production) between production
driver and DPP.
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Table 569 shows theT-values and factor loadings of the indicators associated with the
structural model of K. It can be observed that the factor loadings of all indicators belonging
to the moderation effect were higher than the predefined value of 0.7. Furthermore, the
obtained TFStatistics of the indicators belonging to the moderation effect (i.e., Basis &
Foundation * production) were higher than the satisfactory lijnit.96| ). Hence, it might

be concluded that the indicators of moderation effect (Basis & Foundatgmwadtiction)

interacted significantly between the production driver and DPP.

Table5-69-Bootstrapping calculation ¢$tatistics) of hypothesis . The Market variable
moderates the production driver aDBP.
Factor Sample | Standard | T Statistics| P
Loading | Mean (M) | Deviation | (JO/STDEV | Values
®) (STDEV) )

DPP2 < DPP 0.86 0.86 0.028 31.171 0
DPP3 < DPP 0.866 0.867 0.024 36.699 0
DPP6 < DPP 0.825 0.823 0.031 26.261 0
DPP7 < DPP 0.925 0.926 0.011 82.906 0
Markl < Market 0.816 0.743 0.264 3.09 0.002
Mark1*Prol < Market*Production| 1.769 1.759 0.142 12.44 0
Mark1*Pro4 < Market*Production| 1.699 1.684 0.136 12.454 0
Mark1*Pro6 < Market*Production 1.76 1.752 0.147 12.006 0
Mark1*Pro7 < Market*Production| 1.773 1.762 0.142 12.522 0
Mark4 < Market 0.758 0.696 0.236 3.212 0.001
Mark4*Prol < Market*Production 1.67 1.654 0.128 13.027 0
Mark4*Pro4 < Market*Production 1.638 1.619 0.127 12.884 0
Mark4*Pro6 < Market*Production 1.653 1.637 0.131 12.62 0
Mark4*Pro7 < Market*Production 1.678 1.661 0.129 13.028 0
Mark5 < Market 0.839 0.771 0.25 3.359 0.001
Mark5*Prol < Market*Production 1.77 1.768 0.166 10.649 0
Mark5*Pro4 < Market*Production 1.715 1.705 0.17 10.082 0
Mark5*Pro6 < Market*Production 1.758 1.759 0.167 10.501 0
Mark5*Pro7 < Market*Production 1.776 1.772 0.167 10.666 0
Mark8 < Market 0.857 0.79 0.222 3.867 0
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Mark8*Prol < Market*Production| 1.711 1.704 0.154 11.105 0
Mark8*Pro4 < Market*Production| 1.676 1.663 0.16 10.455 0
Mark8*Pro6 < Market*Production| 1.695 1.69 0.156 10.887 0
Mark8*Pro7 < Market*Production| 1.719 1.71 0.155 11.099 0
Prol < production 0.907 0.907 0.018 50.094 0
Pro4 < production 0.849 0.848 0.033 25.363 0
Pro6 < production 0.915 0.916 0.017 53.582 0
Pro7 < production 0.934 0.934 0.013 73.496 0

Table 570 shows the path coefficient andStatistic between two main variables (i.e.,
production driver & DPP), moderator (i.e., Market) and DPP, and moderation effect (i.e.,
Market * production) and DDP at a 95% of confidence level. The path coeffieteh09)

was negative at a significantvilue (2.012) of the moderation effect, which was higher than
the threshold limit. Hence, it can be concluded that tietafistic of the moderation path
between the market * production and DPP did estimate thditstaof the construct at the
defined confidence interval. In addition, for the moderator factor,te(ie of the moderator
factor (2.259 @ Ralue>0.05) were higher thgnl.96| and therefore, the path analysis of

the moderation effect supported thi-$ypothesis 41.

Table5-70-Path analysis of hypothesisl4 The Market variable moderates the production
driver and DPP.
Path Sample | Standard| T Statistics| P- Supported
Coefficient| Mean (M)| Deviation | [O/STDEV|| Value | (Yes/No)
(0) (STDEV)
Market-> DPP 0.275 0.221 0.122 2.259 0.024
Market*Production> DPP -0.109 -0.085 0.054 2.012 0.044 Yes
Production-> DPP 0.936 0.922 0.031 30.518 0

Table 571 demonstrates the quality criteria, including Cronbach's Alpha, CR, and AVE for

the subhypothesis 41. It can be observed that all requirements were higher than defined

threshold limits which approved the reliability and internal consistenapefdeveloped

construct for the suhypothesis (41), and this suihypothesis has been certified.
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Although the Rsquared value would not be considered merely to evaluate the model's fitness
for the collected data, considering thesguared value alongsidlee path coefficient and-T

value can produce a reasonable prediction about the hypothesis madelarie@d has been
computed and reported for the DPP variable to determine how tHeypothesis 41 and its
developed construct can strongly estimate thheamee.By considering the Value (2.012)

of the moderator path (market * productienDPP) at a 95% confidence interval and R
squared value (0.797), it can be concluded that the developed construct forhiypcthiesis

(Hs1) was fitted to the collectedata and DPP can be explained 79.7% of the variance.

Table5-71-Quality criteria of hypothesis-2 construct. The market variable moderat
the production driver and DPP

Cronbach's Composite Average Variancg R-squared

Alpha Reliability (CR) Extracted (AVE)

DPP 0.892 0.925 0.757 0.797
Market 0.839 0.890 0.669
Market * Production 0.96 0.964 0.623
Production 0.923 0.946 0.814

Table 572 shows the discriminant validity based on the Forhalicker criterion ofsub
hypothesigl-1. As explained in chapter 3 for PASEM path analysis, the square root of AVE
would be higher than the correlation coefficient between the variablesitty theFornelt
Larckercriterion. The developed construct based on the definition of thehgpbthesis 4L

has created an acceptable range of discriminant validity.

Table5-72-Discriminant validity ¢ hypothesis 41 based on the Forndlarcker
criterion.

DPP Market Market * Production production
DPP 0.87
Market 0.083 0.818
Market * Production 0.238 0.815 0.789
Production 0.858 0.027 0.239 0.902
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In conclusion, the quality criteria, discriminant validity, composite reliability, path coefficient,
T-statistic, and Rsquared values were shown that the research construct of the fourth sub
hypothesis (k1) was fitted to the applied data. The relationglg@pween production and DPP

is moderated by the market factor of the industrial clusters, and therefore the fourth sub

hypothesis (k1) is supported.

5.11.2 Hypothesis 42: The relationship between location driver and DPP is moderated by the
Market

In this se&tion, the relationship between location and DPP with the existence of the Market as

a moderator was analysed. The market indicators were reported in the previous quarter after

conducting CFA, including Mark 1, Mark 4, Mark 5, and Mark 8. Also, withinGRé\, the

location indicators were listed as Loc 1, Loc 4, and Loc 5.

Figure5-26 shows the path coefficients (O) anddlues of the developed construct based on

the definition of thesub hypothesig-2 using the productivity approach by considering the

moderation effect between two variables (LocafoDPP).

The path coefficient (O) of the moderation effect (i.e., Market * LocafioDPP) was

computed 1( 8 p ¥ 1.05p and the Tvalue was (3.025). The obtained path

coefficient of the moderatioeffect is negative, which shows that there was a reverse

correlation between the moderation effect and DPP.

Although the path analysis of the obtainadalue (3.025) was significant (higher than 1.96)

using the bootstrapping test, it is necessary tmlgot further research to investigate whether

the indicators of the moderation effect were accepted.
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Figure 5-26-The structural model of stitypothesis €. Bootstrapping analysis shows the |
coefficient (T-statistics) of the moderation effect (i.e., Market) between location driver and DPP.
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D

Table 573 shows the Ivalues and factor loadings of the indicators associated with the

structural model of kb. It can be observed that the factor logdirof six items belonging to

the moderation effect were lower than the predefined value of 0.7. Hence, it can be stated that
these indicators of moderation effect (market * production) did not interact significantly

between production drivers and DPP. Heoer the following table conducted the path

analysis to ensure the indicators are associated with the construct.

Table5-73-Bootstrapping calculation ¢$tatistics) of hypothesis2. The markevariable
moderates the location driver and DPP.
Factor Sample | Standard| T Statistics P
Loading | Mean (M)| Deviation | |O/STDEV| | Values
(@) (STDEV)
DPP2 < DPP 0.856 0.855 0.029 29.207 0
DPP3 < DPP 0.871 0.871 0.022 40.009 0
DPP6 < DPP 0.822 0.82 0.032 25.391 0
DPP7 < DPP 0.927 0.926 0.011 81.944 0
Locl < Location 0.937 0.937 0.014 66.90 0
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Loc4 < Location 0.927 0.927 0.016 58.248 0
Loc5 < Location 0.938 0.938 0.017 53.653 0
Markl < Market 0.815 0.743 0.263 3.096 0.002
Mark1*Locl < Market * location| 0.790 0.734 0.184 4.303 0
Mark1*Loc4 < Market * location| 0.790 0.739 0.177 4.472 0
Mark1*Loc5 < Market * location| 0.766 0.704 0.197 3.895 0
Mark4 < Market 0.758 0.696 0.242 3.130 0.002
Mark4*Locl < Market * location| 0.673 0.61 0.22 3.064 0.002
Mark4*Loc4 < Market * location| 0.679 0.619 0.213 3.186 0.001
Mark4*Loc5 < Market * location 0.665 0.594 0.23 2.885 0.004
Mark5 < Market 0.839 0.772 0.25 3.359 0.001
Mark5*Locl < Market * location| 0.751 0.696 0.185 4.065 0
Mark5*Loc4 < Market * location| 0.755 0.702 0.179 4.211 0
Mark5*Loc5 < Market * location| 0.740 0.675 0.195 3.789 0
Mark8 < Market 0.858 0.789 0.218 3.943 0
Mark8*Locl < Market * location| 0.674 0.616 0.235 2.874 0.004
Mark8*Loc4 < Market * location 0.680 0.623 0.23 2.960 0.003
Mark8*Loc5 < Market * location| 0.672 0.604 0.239 2.815 0.005

Table 574 demonstrates the path coefficient andfatistic of the pathway between three
variables of the developed construct, including location, DPP, and market. The moderation
effect has been defined as a location * market, which is the main part of the stmctea

based on the definition of stilypothesis (4€). The FStatistic value between moderator and
DPP (3=0.066, T: 1.832, 95%, G0[016, 0.130], @ ®alue < 0.05). The existence of zero
between the LLCI and ULCI leads to the rejection of the patHicmeft and Fvalue of the

Market® DPP. Comparably, the T-value between moderation effect and DPP

(Market*location© DPP) was3.321@ Rvalue < 0.05. On the other hand, the obtained T
statistic of the moderation effect was higher #dm96| and there is no zero between the
LLCI and ULCI. In conclusion, it can be stated there is no significant effect between the

moderator and DPP, and therefore-bypothesis £ were rejected.
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Table5-74-Path analysis of hypothesis24 The market variable moderates the location dri

and DPP.
Path Standard | T Statistics P LLCI ULCI
Coefficient | Deviation | (|JO/STDEV|)| Value | (2.5%)| (97.5%)
(0) (STDEV)
Location-> DPP 0.891 0.022 39.767 0 0.838 | 0.926
Market-> DPP 0.066 0.036 1.832 0.067 | -0.016| 0.130
Market*location-> -0.140 0.046 3.025 0.002 | -0.228 | -0.030
DPP

Table 575 demonstrates the quality criteria, including Cronbach's Alpha, CR, and AVE for
the subhypothesis €. It can be observed that all criteria were higher than defined threshold
limits which approved the reliability and internal consistency ofdeeeloped construct.

However, due to obtaining the unsatisfactory values of tBgafistic and path coefficient of

the moderator, the sthypothesis € was not proved.

location driver and DPP.

Table5-75-Quiality criteria of hypdiesis 42 construct. The market variable moderates

Cronbach's Composite Average Variance| R-squared
Alpha Reliability Extracted (AVE)
DPP 0.892 0.925 0.756 0.817
Location 0.927 0.954 0.873
Market 0.839 0.890 0.669
Market * location 0.956 0.960 0.669 -

Concerning acquiring the unsatisfactory values of test, path coefficient,-Ralue, and the

-hypathesis &t o r

LLCI and

UL CI

bel ongi ng

t o

t he

was not proved. Hence, it is unnecessary to investigate the discrimvaadity of sub
hypothesig4-2) based on the Forndlarcker criterion.

In conclusion, the bootstrapping test results showed that thibygpathesis (HL) research

construct was not fitted to the applied data. The market has not moderated the retagemb

location driver and DPP; therefore, the $uyipothesis (kl2) was not supported.
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5.11.3 Hypothesis 43: The relationship between inventory driver and DPP is moderated by
the Market

The relationship between location and DPP with the existence of thetraarkenoderator

was analysed in this section. After conducting CFA, the previous section reported the market
indicators, including Mark 1, Mark 4, Mark 5, and Mark 8. Also, within the CFA, the location
indicators were listed as Inv 2, Inv 4, Inv 5 and @nigure5-27 shows the path coefficients

(O) and Fvalues of the developed construct based on the definition of tHeypatthesis 43

using the productivity approach by considering the moderation effect between two variables
(Location® DPP). The pathaefficient (O) of the moderation effect (i.e., Markdh¥entory

m 8 p ®.05) and the Tvalue was (3.339). The obtained

path coefficient of the moderation effect is negative, which shows that there was a reverse

O DPP) was computed (

correlation between the moderation effect and DPP. Although the path analysis's obtained T
value (3.339) was significafhigher than 1.96) using the bootstrapping test, it is necessary to

conduct further analysis to investigate whether the indicators of moderation effect were

accepted.
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Figure 5-27- The structural model of stitypothesis 4. Bootstrapping analysis shows the path
coefficient and (¥statistics) of the moderation effect (i.e., Market * Location) between inventory [driver
and DPP.

234| Page



Table 576 shows theT-values and factor loadings of the indicators associated with the
structural model of k. It can be observed that the factor loadings of all items belonging to
the moderation effect were higher than the threshold limit of 0.7. Furthermore, the obtained
T-Statistics of these indicators belonging to the moderation effect (i.e., market * production)
were higher than the satisfactory lim|t1.96|). Hence, it can be concluded that these
indicators of moderation effect (market * production) interacted sogmfly between

production drivers and DPP.

Table 5-76-Bootstrapping test (FBtatistics) of hypothesis-3 The market variab
moderates the inventory driver and DPP.

Factor | Sample | Standard | T Statistics P

Loading| Mean Deviation | (|JO/STDEV|)| Values
(O) (M) (STDEV)

DPP2 < DPP 0.861 0.861 0.027 31.956 0
DPP3 < DPP 0.869 0.87 0.023 38.553 0
DPP6 < DPP 0.82 0.819 0.034 24.283 0
DPP7 < DPP 0.926 0.926 0.012 80.245 0
Inv2 <- Inventory 0.907 0.907 0.017 52.587 0
Inv4 <- Inventory 0.824 0.823 0.036 22.728 0
Inv5 <- Inventory 0.92 0.92 0.017 53.746 0
Inv6 <- Inventory 0.934 0.934 0.013 73.724 0
Markl < Market 0.813 0.741 0.271 3.002 0.003
Mark1*Inv2 < Market*Inventory 0.689 0.668 0.087 7.92 0
Mark1*Inv4 <-Market*Inventory 0.663 0.669 0.075 8.804 0
Mark1*Inv5 <- Market*Inventory 0.694 0.666 0.099 6.989 0
Markl * Invé < Market*Inventory | 0.704 0.677 0.097 7.226 0
Mark4 < Market 0.758 0.696 0.237 3.203 0.001
Mark4 * Inv2 < Market*Inventory | 0.639 0.609 0.104 6.159 0
Mark4 * Inv4 < Market*Inventory | 0.601 0.593 0.088 6.837 0
Mark4 * Inv5 < Market*Inventory | 0.636 0.601 0.113 5.622 0
Mark4 * Invé < Market*Inventory 0.64 0.607 0.112 5.699 0
Mark5 < Market 0.838 0.767 0.259 3.231 0.001
Mark5 * Inv2 < Market*Inventory | 0.687 0.658 0.086 8.031 0
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Mark5 * Inv4 < Market*Inventory | 0.651 0.648 0.08 8.133 0
Mark5 * Inv5 < Market*Inventory 0.69 0.655 0.095 7.28 0
Mark5 * Invé < Market*Inventory | 0.692 0.66 0.093 7.422 0
Mark8 < Market 0.859 0.785 0.231 3.711 0
Mark8 * Inv2 < Market*Inventory | 0.643 0.611 0.122 5.286 0
Mark8 * Inv4 < Market*Inventory | 0.598 0.589 0.119 5.015 0
Mark8 * Inv5 < Market*Inventory | 0.642 0.606 0.129 4.98 0
Mark8 * Inv6 < Market*Inventory | 0.64 0.606 0.131 4.876 0

Table 577 shows the path coefficient andSkatistic between two main variables (i.e.,
inventory driver & DPP), moderator (i.e., market) and DPP, and moderation effect (i.e.,
market *inventory) and DDP at a 95% of confidence level. Both path coefficiehtl(2)

and Tvalue (3.339) of the moderation effect were higher than threshold limits, and there is
no zero between the lower and higher limit of confidence intervals. Hencepi cancluded

that the TFstatistic of the moderation path between the market * inventory and DPP estimates
the stability of the construct at the defined confidence interval. Thereby, it can be stated that
the subhypothesis (kI3) has been approvestatistically. However, the quality criteria of the
developed construct have been checked to ensure the reliability and internal consistency of
the construct have not been neglected.

Table 5-77-Path analys of hypothesis -8. The market variable moderates the inven
driver and DPP.
Path Standard | T Statistics P LLCI ULCI
Coefficient | Deviation | (|(O/STDEV]|) | Value | (2.5%) |(97.5%
(0) (STDEV) )
Inventory-> DPP 0.915 0.021 43.694 0 0.865 | 0.946
Market-> DPP 0.079 0.034 2.278 0.023 | -0.004 | 0.135
Market*Inventory-> DPP C 0.03 3.339 0.001 | -0.173 | -0.055

Table 578 demonstrates the quality criteria for the -Bybothesis, including Cronbach's
Alpha, CR, and AVE. It can be observed that all requirements were higher than defined
threshold limits which approved that the reliability and internal consistenitye afeveloped
construct for the suhypothesis (48) have been certified. Although thesguared value

would not be considered merely to evaluate the model's fitness in collected data, considering
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the Rsquared value alongside the path coefficient andllie can produce a reasonable
prediction about the hypothesis modelsuared has been computed and reported for the
DPP variable to determine how the dufpothesis and its developed construct can estimate
the variance. By considering theValue (3.339)f the moderator path (market * production

O DPP) at a 95% confidence interval anédtiared value (0.878), it can be concluded that
the developed construct for the suypothesis (kis) was fitted to the collected data and DPP
can be explained 87.8% dfe variance.

Table5-78-Quality criteria of hypothesis-8 construct. The market variable moderates the locatio|
driver and DPP.

Cronbach's  Composite Average Variance R-Squared

Alpha Reliability Extracted (AVE)

DPP 0.892 0.925 0.756 0.878
Inventory 0.918 0.943 0.805
Market 0.839 0.89 0.669 -
Market*Inventory 0.95 0.953 0.559

Table 579 shows the discriminant validity based on the Forhalicker criterion ofsub
hypothesigl-3. As explained in chapter 3 for PASEM path analysis, the square root of AVE
would be higher than the correlation coefficient between the variables to satiSiyritedt
Larckercriterion. The developed construct based on the definition of the thirdygdihesis

4-3 has created an acceptable range of discriminant validity.

Table5-79-Discriminant validity of hypdiesis 43 construct based dhe ForneltLarcker
criterion

DPP Inventory Market Market*Inventory
DPP 0.881
Inventory 0.830 0.897
Market 0.084 0.007 0.818
Market*Inventory 0.23 0.158 0.042 0.748

In conclusion, the quality criteria, discriminant validity, composite reliability, path coefficient,
T-statistic, and Fsquared values showed that the third -Bypothesis (H4) research
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construct was fitted to the applied data. The market factor mosé¢hateelationship between
inventory driver and DPP for the industrial clusters, and therefore, thieypalthesis (ki3)
IS supported.

5.11.4 Hypothesis 45: The relationship of information driver and DPP is moderated by the
Market

The relationship betweenformation and DPP with the existence of the market as a moderator
was analysed in this section. The market indicators (as a moderator variable) were reported in
the previous section after conducting CFA, including Mark 1, Mark 4, Mark 5, and Mark 8.
Also, within the CFA, the information indicators were listed as Inf 1, Inf 3, Inf 7, and Inf 8.
Figure5-28 shows the path coefficients (O) and/dlues of the developed construct based on
the definition of the sulhypothesis 4 using the productivity approadty considering the
moderation effect (market* information) between the two variables (information and DPP).
The path coefficient (O) of the moderation effect (i.e., market * inform&i@PP) was
computed 1( m 8 p ® .05pand the Tvalue was (&£82). The obtained path
coefficient of the moderation effect is negative, which shows a weak reverse correlation
between the moderation effect and DPP. Although the path analysis's obtaiakes T2.

682) was significant (higher than 1.96) using thet&tbapping test, it is necessary to conduct
further analysis to investigate whether thgalues of indicators belonging to the moderation

effect were accepted.
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Figure 5-28-The structural model ofubhypothesis 4. Bootstrapping analysis shows the path
coefficient (T-statistics) of the moderation effect (i.e., market * information) between information

driver and DPP.

Table 580 shows the “Values and factor loadings of the indicators associaféd the
structural model of k. It can be observed that the factor loadings of all items belonging to
the moderation effect were higher than the threshold limit of 0.7. Furthermore, the obtained

T-Statistics of these indicators belonging to the modweragffect (i.e., market * production)
were higher than the satisfactory lim|t1.96]). Hence, it can be concluded that these

indicators of moderation effect (market * production) interacted significantly between

production drivers and DPP.

Table5-80-Bootstrapping test (Btatistics) of hypothesis8. The market variable

moderates the information driver and DPP.

Original | Sample | Standard
Sample| Mean Deviation | T Statistics P
(O) (M) (STDEV) | (JO/STDEV|)| Values
DPP2 <DPP 0.861 0.86 0.028 31.043 0
DPP3 <DPP 0.868 0.869 0.023 37.888 0
DPP6 <DPP 0.821 0.819 0.033 25.074 0
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DPP7 <DPP 0.926 0.926 0.011 82.739 0
Infl < Information 0.909 0.908 0.021 43.089 0
Inf3 < Information 0.895 0.895 0.021 42.111 0
Inf7 < Information 0.877 0.876 0.028 30.908 0
Inf8 < Information 0.912 0.911 0.018 51.563 0
Markl < Market 0.814 0.738 0.276 2.951 0.003
Mark1*Infl < Market*Information | 0.699 0.662 0.119 5.893 0
Mark1* Inf3 <Market*Information | 0.658 0.621 0.123 5.326 0
Mark1* Inf7 <Market*Information | 0.694 0.695 0.077 9.035 0
Mark1* Inf8 <Market*Information | 0.706 0.682 0.094 7.547 0
Mark4 < Market 0.758 0.692 0.249 3.051 0.002
Mark4* Infl <Market*Information | 0.633 0.59 0.133 4.767 0
Mark4* Inf3 <Market*Information | 0.607 0.563 0.134 4521 0
Mark4* Inf7 <Market*Information | 0.626 0.611 0.096 6.555 0
Mark4*Inf8 < Market*Information | 0.646 0.613 0.112 5.791 0
Mark5 < Market 0.838 0.761 0.266 3.147 0.002
Mark5*Infl < Market*Information | 0.69 0.65 0.108 6.392 0
Mark5*Inf3 < Market*Information | 0.655 0.614 0.111 5.899 0
Mark5*Inf7 < Market*Information | 0.676 0.669 0.081 8.357 0
Mark5*Inf8 < Market*Information | 0.695 0.666 0.09 7.71 0
Mark8 < Market 0.859 0.782 0.239 3.588 0
Mark8*Infl < Market*Information 0.64 0.596 0.141 4.525 0
Mark8*Inf3 < Market*Information | 0.613 0.567 0.141 4.356 0
Mark8*Inf7 < Market*Information | 0.623 0.608 0.122 5.09 0
Mark8*Inf8 <Market*Information 0.646 0.613 0.128 5.06 0

Table 581 shows the -Values and factor loadings of the indicators associated with the
structural model of kis. It can be observed that the factor loadings of all items belonging to
the moderation effect were higher than thieeshold limit of 0.7. Furthermore, the obtained
T-Statistics of these indicators belonging to the moderation effect (i.e., market * information)
were higher than the satisfactory lim|t1.96|). Hence, it can be concluded that these
indicators of modeteon effect (market * information) interacted significantly between

information drivers and DPP.
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Table5-81-Path analysis of hypothesiss4 The market variable moderates the information drive
and DPP.
Path Standard | T Statistics | P Value| LLCI ULCI
Coefficient | Deviation | (|O/STDEV]) (2.5%) | (97.5%)
(0) (STDEV)
Information-> DPP 0.887 0.023 37.78 0 0.832 | 0.923
Market-> DPP 0.089 0.039 2.296 0.022 | -0.003| 0.152
Market*Information-> DPP -0.102 0.038 2.682 0.007 | -0.19 | -0.043

Table 582 demonstrates the quality criteria for the -Bypothesis, including Cronbach's
Alpha, CR, and AVE. It can be observed that all criteria were higher than defined threshold
limits which approved the reliability and internal consistency of theldped construct for

the subhypothesis (46), and this sulhypothesis has been certified. Although thedrared

value would not be considered merely to evaluate the model's fithess for the collected data,
considering the Bquared value alongside the patiefficient and Tvalue can produce a
reasonable prediction about the hypothesis modstjlRired has been computed and reported
for the DPP variable to determine how the fifth $wyipothesis and its developed construct
can estimate the variance. By calgsing the TValue (2.682) of the moderator path (market

* information© DPP) at a 95% confidence interval anédtiared value (0.827), it can be
concluded that the developed construct for thelsudmthesis (ks) was fitted to the collected

data and DPEan be explained 82.7% of the variance.

Table5-82-Quiality criteria of hypothesis-8 construct. The market variable moderates th
information driver and DPP.

Cronbach's| Composite | Average Variance| R-Squared

Alpha Reliability Extracted (AVE)

DPP 0.892 0.925 0.757 0.827
Information 0.92 0.944 0.807 ---
Market 0.839 0.89 0.669
Market*Information 0.953 0.954 0.568

Table 583 shows the discriminant validity based on the Forhalicker criterion ofsub

hypothesigl-5. As explained in chapter 3 for PASEM path analysis, the square root of AVE

would be higher than the correlation coefficient between the variables to satiSiyrtiett

241| Page



5.12

Larckercriterion. The developed construct based on the definition of the thirdygdihesis

4-5 has created an acceptable range of discriminant validity.

Table5-83-Discriminant validity of hypothesis-8 construct based dhe Fornelk
Larckercriterion

DPP Information Market | Market*Information
DPP 0.870
Information 0.801 0.898
Market 0.084 0.005 0.818
Market*Information -0.23 0.162 0.034 0.754

In conclusion, the quality criteria, discriminant validity, composite reliability, path coefficient,
T-statistic, and Fsquared values were shown that the research construct of theulith
hypothesis (kls) was fitted to the applied data. The market factor moderates the relationship

between inventory driver and DPP for the industrial clusters; thereforeuthypothesis

(Ha-s) is supported.

Analysis of Hypothesis 5

This section regjres analysing the relationship between supply chain drivers and DPP with

the business's existence as a moderator. The approved business & enterprise variables (as a

moderator) were determined in the CFA analysis (see section 5.3), including Bus 1, Bus 2,

Bus 3, and Bus 8.

Figure 529 (a) and (b) show the path coefficient (O) andalues of the fifth hypothesis
model using twestage and productivity approaches, respectively, by considering the
moderation effect between two variables. However, the ptowhy approach has given a

lower value of path coefficient (O) (

in comparison with the twetage techniqué (

approaches were shown adverse effects) and theatues (higher than 1.960). In this case,
the productivity approach generated a lowstatistic value compared to the tatage process,
but still, the obdined values for both methods satisfied the criterion. Thestage approach

was applied to report the bootstrapping tesst@tistics). While the path analysis is included

11| 8<p010F) Bnd a significant Value (3.357)

0.092, <0.050¢ ©

Nevertheless, there is no differenbetween the direction of the path analysis (both

OAl QA

the outcomes of twatage and productivity approaches using bootstrapping tesstwe the

fifth hypothesis was correctly analysed.
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Figure5-29- (a) shows the structural model of hypothesis 5 usingstage technique and (b) usjng
productivity approach for the moderation effect. Bootstrapping calculation has been used to determine

the path coefficient {tatistics).
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Table 584 and Table 85 demonstrate outcomes of path analysis using bootstrapping test of
the fifth hypothesishrough twestage and productivity approaches, respectively. The path
coefficients {0.092) between the moderation effect (business & enterprise*supply chain
drivers) and DPP is negatively moderated by the business & enterprise variable tuging a
stageapproach. Also, the path coefficient®(108) between the moderation effect (business

& enterprise* supply chain drivers) and DPP is negatively moderated by the business &
enterprise variable using the productivity approach. Furthermore, the productmitaelp
computed a higher value ofStatistic (3.357) compering with the tvstage method (2.224).
However, the TStatistics of both directions in the presence of business & enterprise
moderators were higher than the defined threshold limit. The higBatiBtic value showed
greater evidence against the null hypothesis and a significant difference in standard error units.
Also, no zero has been found between LLCI (2.5%) and ULCI (97.5%), which confirmed that

the computed TStatistics were valid at the @bconfidence interval.

Table5-84-Path analysis of hypothesigSing a twostage approach The moderation effect of

business between supply chain drivers and DPP.

Path Sample| Standard| T Statistics P LLCI ULCI
Coefficient| Mean | Deviation | |O/STDEV|| Value | (2.5%)| (97.5%)
(O) (M) (STDEV)
Business> DPP 0.082 0.079 0.041 2.001 0.045 | -0.022 | 0.146
Business*Supply -0.092 -0.083 | 0.041 2.224 0.026 | -0.146 | 0.035
Drivers-> DPP
Supply Drivers-> 0.915 | 0.915| 0.018 50.465 0 0.876 | 0.948
DPP

business & enterprideetween supply chain drivers and DPP

Table5-85-Path analysis of hypothesisuSing the productivity approach. The moderation effect

Business> DPP 0.079 0.071 0.037 2.141 0.032| 0.009 | 0.136
Business*Supply -0.108 -0.117 0.032 3.357 0.001 | -0.184| -0.058
Drivers-> DPP

Supply Drivers-> 0.908 0.902 0.02 44.508 0 0.859 | 0.937
DPP
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Table 586 shows the factor loadings and/dlues of indicators for developed construct based

on the definition of the fifth hypothesis. The acquired results were computed based on the
bootstrapping test when the tgtage approach was applied for the miatt# (i.e., business

& enterprise) variable. Although it seems this step has been conducted in the CFA section, it
is necessary to check the factor loadings anéllies of all approved items by considering

the fifth hypothesis and its construct to enstive reliability of the study has not been
compromised. It can be observed that all samplsgafistics estimate the construct's stability.
Furthermore, factor loading of all indicators has had a satisfactory level higher than the

threshold limit, provig that the fifth hypothesis was supported based on the result.

Table 5-86-Factor loadings and bootstrapping calculationsstéfistics) of the % hypothesi:
construct. The moderation effect of business between supply chain drivers and DPP.
Factor Sample | Standard | T Statistics P
Loading | Mean (M)| Deviation | (JO/STDEV]|)| Value
(0) (STDEV)
Busl < Business 0.756 0.666 0.32 2.358 0.018
Bus2 < Business 0.721 0.635 0.275 2.626 0.009
Bus3 < Business 0.842 0.744 0.286 2.946 0.003
Bus8 < Business 0.834 0.731 0.266 3.14 0.002
DPP2 < DPP 0.859 0.859 0.028 30.733 0
DPP3 < DPP 0.87 0.872 0.022 39.333 0
DPP6 < DPP 0.82 0.819 0.034 24.078 0
DPP7 < DPP 0.927 0.927 0.011 83.006 0
Infl <- Supply Drivers 0.903 0.903 0.019 48.383 0
Inf3 <- Supply Drivers 0.901 0.901 0.018 49.193 0
Inf7 <- Supply Drivers 0.809 0.809 0.039 20.896 0
Inf8 <- Supply Drivers 0.884 0.884 0.022 40.613 0
Inv2 < Supply Drivers 0.85 0.851 0.029 29.777 0
Inv4 < Supply Drivers 0.807 0.806 0.037 21.552 0
Inv5 < Supply Drivers 0.927 0.928 0.015 59.869 0
Inv6 <- Supply Drivers 0.931 0.931 0.014 65.782 0
Locl < Supply Drivers 0.93 0.93 0.015 60.464 0
Loc4 < Supply Drivers 0.896 0.897 0.021 42.359 0
Loc5 < Supply Drivers 0.909 0.909 0.018 50.126 0
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Prol < Supply Drivers 0.923 0.923 0.015 59.609 0
Pro4 < Supply Drivers 0.816 0.816 0.038 21.263 0
Pro6 < Supply Drivers 0.891 0.891 0.022 41.115 0
Pro7 < Supply Drivers 0.897 0.897 0.024 37.687 0
Supply Drivers * Business-<|  0.931 0.949 0.09 10.292 0

Business*Supply Drivers

Table 587 shows the quality criteria for the fifth hypothesis, including Cronbach's Alpha, CR,
and AVE. It can be observed that all criteria were higher than defined threshold limits which
approved the reliability and internal consistency of the develapedtruct for the fifth
hypothesis.

Although the Rsquared value would not be considered merely to evaluate the model's fitness
for the collected data, considering thesguared value alongside the path coefficient and T
value can produce a reasonablediction about the hypothesis models§uared has been
computed and reported for the DPP variable to determine how the fifth hypothesis and its
developed construct can strongly estimate the variance. By consideringvtdaer(3.357)

of the moderator pht(business & enterprise * supply chain driver DPP) at a 95%
confidence interval and -Bquared value (0.868), it can be concluded that the developed
construct for the fifth hypothesis was fitted to the collected data and DPP can be explained

86.8% of tke variance.

Table5-87-Quality criteria of hypothesis 5, using productivity approach. The moderation effec
business & enterprise variable between supply chain drivers and DPP.

Cronbach's Alpha Composite | Average Variance| R-squared

Reliability Extracted (AVE)

Business 0.809 0.869 0.625
DPP 0.892 0.925 0.757 0.868
Business*Supply driver 0.984 0.984 0.515
Supply Drivers 0.98 0.982 0.785

Table 588 shows the discriminant validity based on the Foinatker criterion of
hypothesis 5. As explained in chapter 3, for FRESV path analysis, the square root of AVE
would be higher than the correlation coefficient between the variables ty sagifornelt
Larckercriterion. The developed construct based on the definition of the fifth hypothesis has

created an acceptable range of discriminant validity.
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5.13

Table5-88-Discriminant validity of thestructural model of Bhypothesisising productivity

approactbased on the Fornédllarcker criterion.

Business DPP Business*Supply drivery Supply Drivers
Business 0.790
DPP 0.082 0.870
Business*Supply driver 0.059 0.24 0.718
Supply Drivers 0.09 0.824 0.164 0.886

In conclusion, the quality criteria, discriminant validity, composite reliability, path coefficient,
T-statistic, and Rsquared values were shown thatrégsearch construct of the fifth hypothesis

(Hs) was fitted to the applied data. The relationship between supply chain drivers and DPP is
moderated by the market factor of the industrial clusters, and therefore the fifth hypothesis
(Hs) is supported. Howevgesuppose the interaction effect (i.e., business & enterprise * supply
chain drivers) exists between two variables in the presence of the moderator. In that case, it is
required to complete the conducted analysis by drawing the interaction plots andgapply

SSA between the variables to grasp the direction of the moderation effect.

Simple slop analysis of H5

Table 589 shows the steps of tweay linear interaction effectéwson 201%to plot the
moderation effect of the fifth hypothesis via regm@ssanalysis. The values have been
collected from the outcome of bootstrapping test using SmartPLS software (V 3).

Figure 529 shows the disordinal interaction effect of a moderator (i.e., Business & Enterprise

* supplychain drivers) on the position of DPP. TheaXis represents the independent variable
(SC drivers), and ¥axis represents a dependent variable (DPP).

The green line shows the effect of business & enterprise moderation with a higher standard
deviation (ading one SD unit to the mean value of the moderator), and the red line shows the
effect of business & enterprise moderation with a lower standard deviation (subtracting one
SD unit from the mean value of moderator). Also, the blue line shows the avéegjeoéf

business & enterprise between supply chain drivers and DPP. As discussed, the disordinal
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interaction occurs when high, average, and |
each other in the defined borderlines of IV and D¥vson and Richte2006).

In this study, the moderator's higher effect (level) can be interpreted as a substantial effect on
business & enterprise based on the validated measures from CFA. The lower moderation
effect can be labelled as a weak effect on business & entegsia moderator. The higher

and lower moderation effects indicated how the business & enterprise could interact between
the IV and DV in the industrial clusters. The difference between the higher and lower effects
of business & enterprise depends on thleie of SC drivers.

The slopes of the green line indicated that the higher effect of the moderator increased the
DPP value from0.72 to 0.87 with the gradient of 0.785, while the lower effect of business &
enterprise increased the value of DPP frdmd to 0.93 with the slapof 1.005. Hence, by
considering the gradients between two lines, the lower effect of the moderator (red line) has a
more significant influence on the negative values of the DPP compared to the higher effect of
the moderator. Moreover, the crasger poirt (0.76, 0.68) occurred at the taght corner of

the graph, which shows the moderator (i.e., business & enterprise) has interacted between IV
and DV at the higher positive values rather than negative values of the DPP.

Furthermore, before the interagctieffect (crosover point), the position of the higher impact

of the business & enterprise (i.e., green line) was more significant than the lower effect of the
moderator (i.e., red line). After the interaction point, the lower effect of the moderator (i.e
red line) was higher than the higher effect. Indeed, the interaction effect inverted the
moderation effect from a higher (green line) to a lower (red line) effect after theomerss

point. Hence, this phenomenon shows that the lower effect of theraodéed line) has a

more significant impact on the DPP values than the higher effect of business & enterprise
(green line) after the crogsser point. In other words, the moderator has a minor negative
impact on the SC drivers and DPP after the intemagboint where these variables have
reached higher values. This fact was matched with the results of the negative path coefficient
of the moderation effect (i.e., factor loading of business & enterprise * Supply drivers is
0.109).

Moreover, on the dowteft corner of the graph (where the SC drivers and DPP have a negative

value), there is a more significant variance between the higher and lower effect of the
moderatorsd |ines (i.e., a vertical gap betw
gap between the red and green lines after the -onesspoint (orange point in the graph),

where the DPP has a maximum positive value. The variance between the higher and lower

effects was insignificant after the interaction effect.
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In conclusion, he simple slope analysis demonstrated that the interaction effect between

moderator and DPP (i.e., business & enterprise * Supply d&v&PBP) has occurred within

the defined standard deviations; however, the interaction effect between DPP and SC drivers

was insignificant.

Lower value of IV |

Business at-1 SD Business at Mean Business at +1 SDl

Highervalue of IV

Table5-89-The worksheet plots of twavay linear interaction effects via regression analys
(PLS and bootstrapping tests) to conduct simple slope analysis (adapted from (Dawson
Path Coefficients Values
Independent variable (Supply Chain Drivers) 0.908
Moderator (Business) 0.079
Interaction (Supply chain Drivers* Business & Enterprise) -0.108
Dependent variable DPP
Intercept / Constant 0
Means / SDs of variables: Values
Mean of the independent variable 0.902
SD of the independent variable 0.020
Mean of moderator 0.071
SD of moderator 0.037
Interaction Effect (business & enterprise * SCD)
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Figure5-30- Shows the simple slope analysis of the interaction effect (business & enterprise *

chain drivers) on the position of DPP related to fifth hypothesis.
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5.13.1 Hypothesis 51: The relationship between production driver and DPP is moderated by

the business & enterprise
This section requires analysing the relationship between production and DPP with the
existence of the business & enterprise factor as a moderamindicators of the business &
enterprise (as a moderator variable) were determined in the CFA, including Bus 1, Bus 2, Bus
3, and Bus 8. Also, within the CFA, the production indicators were listed as Pro 1, Pro 4, Pro
6, and Pro 7. Figurg-31 shows th path coefficients (O) andvalues of the suhypothesis
model 31 using the productivity approach by considering the moderation effect between two
variables (i.e., Productiod DPP). The path coefficient (O) of the moderation effect (i.e.,
business & eterprise * Production) was computéd ( m 8 p & l05)and the Fvalue
was (1.882). The obtainedvilue was insignificant (lower than 1.96) using the bootstrapping
test. The obtained path coefficient of the moderation effect is negative, whick alieverse
correlation between the moderation effect and DPP. Furthermore, the bootstrapping analysis
also showed that the path analysis based on the definitsui dfypothesié-1) was accepted
between business & enterprise and DPP (business & asgerpr
O DPP), where the path coefficient wasH0.277@| < 0.05) and the Tvalue (2.108).
Although the obtainedvalue (2.108) of the path analysis was significant (higher than 1.96)
using the bootstrapping test, it is necessary to conduct furthgsenial investigate whether

the indicators of moderation effect were accepted.
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Figure 5-31- The structural model of stitypothesis 5L. Bootstrapping analysis shows the path
coefficient and T-statistics) of the moderation effect (i.e., business & enterprise * production) between
production driver and DPP.

Table 590 shows the -Values and factor loadings of the indicators associated with the
structural model of Hi. It can beobserved that the factor loadings of all the indicators
belonging to the moderation effect (business & enterprise * Production) were higher than the
threshold limit of 0.7. Furthermore, the obtaine&fatistics of the indicators belonging to the
moderatio effect (i.e., Business & enterprise * production) were higher than the satisfactory
limit (|£1.96] ). It could be that the indicators of moderation effect (Business & enterprise *
production) did not interact between the production driver and DPP. Howaxtéer path

analysis must approve the factor loadings afdst results.

Table5-90-Bootstrapping calculation ¢$tatistics) of hypothesisb. The business variable

moderates the production driverdaDPP.

Original | Sample| Standard | T Statisticy P
Sample| Mean | Deviation | (|JO/STDEV Values
(©) (M) | (STDEV) )
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Busl < Business 0.76 0.671 0.309 2.461 0.014
Busl * Prol <Business*Production| 1.637 1.603 0.163 10.047 0
Busl * Pro4 <Business*Production| 1.542 1.495 0.157 9.793 0
Busl * Pro6 <Business*Production| 1.631 1.6 0.169 9.666 0
Busl * Pro7 <Business*Production| 1.648 1.612 0.162 10.204 0
Bus2 < Business 0.72 0.64 0.263 2.739 0.006
Bus2 * Prol <Business*Production| 1.642 1.629 0.184 8.946 0
Bus2 * Pro4 <Business*Production| 1.592 1571 0.189 8.431 0
Bus2 * Pro6 <Business*Production| 1.626 | 1.615 0.185 8.795 0
Bus2 * Pro7 <Business*Production| 1.654 | 1.641 0.183 9.021 0
Bus3 < Business 0.844 0.749 0.273 3.089 0.002
Bus3 * Prol <Business*Production| 1.799 | 1.785 0.185 9.746 0
Bus3 * Pro4 <Business*Production| 1.722 1.692 0.197 8.73 0
Bus3 * Pro6 <Business*Production| 1.79 1.78 0.185 9.668 0
Bus3 * Pro7 <Business*Production| 1.81 1.794 0.184 9.837 0
Bus8 < Business 0.832 0.734 0.255 3.268 0.001
Bus8 * Prol <Business*Production| 1.586 1.584 0.223 7.128 0
Bus8 * Pro4 <Business*Production| 1.532 1.517 0.238 6.425 0
Bus8 * Pro6 <Business*Production| 1.572 1.573 0.223 7.048 0
Bus8 * Pro7 <Business*Production| 1.599 1.596 0.222 7.189 0
DPP2 < DPP 0.86 0.86 0.027 31.762 0
DPP3 < DPP 0.865 0.866 0.024 36.506 0
DPP6 < DPP 0.826 0.823 0.032 26.142 0
DPP7 < DPP 0.925 0.926 0.011 81.714 0
Prol < Production 0.907 0.907 0.018 49.333 0
Pro4 < Production 0.849 0.847 0.034 25.274 0
Pro6 < Production 0.915 0.916 0.017 52.778 0
Pro7 < Production 0.934 0.934 0.013 72.213 0

Table 591 demonstrates the path coefficient an8tatistic of the pathway between three
variables: production, DPP, and basis & foundation. The moderation effect has been defined
as a production * business & enterprise, which is the central part dfubusal model based

on the definition of sulhypothesis (8L). The FStatistic value between moderator and DPP
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(2.108 @ Pvalue > 0.05) was significant; however, th@dlue of the moderation effect

(1.882@ Pvalue < 0.05) was lower thptl.96| . Also, there is a zero between LLCI and

ULCI, which is violated the Ftatistic of moderation effect. It can be concluded that all

pathways of developed construct based on the definition ehwotithesis 5L were not

approved, and therefore the duypothesis 5. was rejected. However, the quality criteria of

subhypothesis 8L were studied to determine whether the rejection process ofsthwds

correct.

production driver and DPP.

Table5-91-Path analysis of hypothesisl5 Thebusiness & enterprise variable moderates th

Path Standard
Coefficient | Deviation
(O) (STDEV)

T Statistics
|O/STDEV|

P LLCI [ ULCI
Value | (2.5%)| (97.5%)

Business> DPP 0.277 0.131 2.108 0.035 | 0.277 | 0.131
Business* Productiorr -0.109 0.058 1.882 0.06 | -0.109| 0.058
DPP

Production> DPP 0.936 0.032 29.387 0 0.936 | 0.032

Table 592 demonstrates the quality criteria, including Cronbach's Alpha, CR, and AVE for

the subhypothesis 8L. It can be observed that the AVE criterion for the moderation effect

(Business & enterprise * production) was very low in comparison to the other values.

However still higher than the threshold limit (0.5), which indicated the variable's convergent

validity.

Due to the unsatisfactory values ofStatistic, LLCI & ULCI, and path coefficient for the

moderation effect (business & enterprise * productiong, shbhypothesis 5. was not

supported. Therefore, it is unnecessary to investigate the discriminant validity of hypothesis

5-1 based on the Forndllrcker criterion.

production driver and DPP.

Table 5-92-Quality criteria of hypothesis 8l construct. The business variable moderate

Cronbach's Composite Average Varianc¢ R-squared
Alpha Reliability (CR) Extracted (AVE)
Business 0.809 0.869 0.625
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Business*Production 0.952 0.956 0.577
DPP 0.892 0.925 0.757 0.813
Production 0.923 0.946 0.814

In conclusion, the AVE, path coefficient;Statistic, and factor loadings values showed that
the subhypothesis's researdonstruct (H.1) was not fitted to the applied data. The relation
between production driver and DPP has not been moderated by the business & enterprise;
therefore, the suhypothesis (k1) is not supported.
5.13.2 Hypothesis 52: The relationship between location driver and DPP is moderated by the
business & enterprise
In this section, the relationship between location and DPP with the existence of the Business
& enterprise as a moderator was analysed. The indscafdhe business & enterprise (as a
moderator variable) were reported in the previous section after conducting CFA, including
Bus 1, Bus 2, Bus 3, and Bus 8. Also, within the CFA, the location indicators were listed as
Locl, Loc4, and Loc 5. Figur8-32 shows the path coefficients (O) anevalues of the
developed construct based on the definition of thehsyiothesis 8 using the productivity
approach by considering the moderation effect between two variables (LétdliBR). The
path coefficient (Opf the moderation effect (i.e., business & enterprise * Loc&iddPP)
was computed ( 1 8|p<00r05)and the Tvalue was (3.461). The obtained path
coefficient of the moderation effect is negative, which shows that there was a reverse
correlation between the moderation effect and DPP. Furthermore, the bootstrapping analysis
also showed that the path analysis based on the definition-bfypatthesis () was rejected
between business & enterprise and DPP, where the path coefficient was{71 @| <
0.05) and the Tvalue (.848. Although the obtainedvalue (4.564) of the path analysis was
significant (higher than 1.96) using the bootstrapping test, it is necessary to conduct further

analysis to investigate whether the indicators of matder effect were accepted.
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Figure5-32- The structural model of hypothesi25Bootstrapping analysis shows the path coeffi

(T-statistics) of the moderation effect (i.e., business & entergres@)een location driver and DPP.

cient

Table 593 shows the “Values and factor loadings of the indicators associated with the

structural model of K. It can be observed that these indicators of moderation effect (business

& enterprise * location) interacted between location drivers and DPP significantly. However,

the path analysis and the selected quality criteria must be satisfied to completalyisis.an

Table5-93-Bootstrapping calculation ¢$tatistics) of hypotheses2t The business variable
moderates the location driver and DPP.

Factor | Sample | Standard| T Statistics P

Loading| Mean | Deviation | (JO/STDEV])| Values
(O) (M) (STDEV)

Busl < Business 0.76 0.675 0.298 2.546 0.011
Busl * Locl < Business x Location| 0.772 0.729 0.164 4.697 0
Busl * Loc4 < Business x Location| 0.773 0.734 0.159 4.869 0
Busl * Loc5 < Business x Location| 0.75 0.698 0.178 421 0
Bus2 < Business 0.72 0.645 0.256 2.816 0.005
Bus2 * Locl < Business x Location| 0.585 0.529 0.217 2.693 0.007
Bus2 * Loc4 < Business x Location| 0.592 0.538 0.212 2.797 0.005
Bus2 * Loc5 < Business x Location| 0.581 0.516 0.224 2.597 0.009
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Bus3 < Business 0.844 0.754 0.266 3.168 0.002
Bus3 * Locl < Business x Location| 0.774 0.713 0.178 4.344 0
Bus3 * Loc4 < Business x Location| 0.778 0.72 0.173 4.5 0
Bus3 * Loc5 < Business x Location| 0.762 0.692 0.19 4.021 0
Bus8 < Business 0.832 0.737 0.256 3.249 0.001
Bus8 * Locl < Business x Location| 0.661 0.618 0.2 3.309 0.001
Bus8 * Loc4 < Business x Location| 0.667 0.625 0.197 3.388 0.001
Bus8 * Loc5 < Business x Location| 0.657 0.604 0.201 3.272 0.001
DPP2 < DPP 0.856 0.855 0.029 29.419 0
DPP3 < DPP 0.87 0.87 0.022 39.451 0
DPP6 < DPP 0.824 0.823 0.033 24.592 0
DPP7 < DPP 0.926 0.926 0.012 78.295 0
Locl < Location 0.937 0.937 0.014 66.167 0
Loc4 < Location 0.927 0.927 0.016 57.691 0
Loc5 < Location 0.938 0.938 0.017 54.691 0

Table 594 shows the path coefficient andSKatistic of the pathway between three variables:

location, DPP, and basis & foundation. The moderation effect has been definledasa

* business & enterprise, which is the main part of the structural model based on the definition
of subhypothesis (). The FStatistic value between moderator and DPP (1.629v@lue

> 0.05) was insignificant, however thev@lue of the moderain effect (4.186 @ Ralue <

0.05) was higher thdnl.96| . It can be concluded that the main pathways of the developed

construct based on the definition of duypothesis & were not approved, and therefore the

Hs.> was rejected. However, the quality teria of subhypothesis 2 were studied to

determine whether the rejection process of thewds validated.

driver and DPP.

Table 5-94-Path analysis of hypothesis25 The business variable moderates ltdation

Path Standard T Statistics | P Value| LLCI ULCI
Coefficient| Deviation | (|O/STDEV|) (2.5%) | (97.5%)
(0) (STDEV)
Business> DPP 0.071 0.039 1.848 0.065 | -0.02 0.135
Business*Location> DPP -0.154 0.044 3.461 0.001 | -0.245| -0.065
Location-> DPP 0.889 0.023 38.896 0 0.836 0.925
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Table 595 shows the quality criteria, including Cronbach's Alpha, CR, and AVE fauthe
hypothesi$-2. It can be observed that the quality criteria of the construct have been approved.
However, due to the unsatisfactory values of th8tatistic andpath coefficient for the
moderator (business & enterprise), the-Bypothesis 8 was not accepted. Therefore, it is
unnecessary to investigate the discriminant validity of hypotheibd&sed on thEornelt

Larckercriterion.

Table5-95-Quiality criteria of hypothesis-8 construct. The location driver and DPP is
moderated by the business variable.
Cronbach's Composite Average Variance | R-squared
Alpha Reliability (CR) Extracted (AVE)

Business 0.809 0.869 0.625
Business*Locatior 0.946 0.952 0.628
DPP 0.892 0.925 0.756 0.834
Location 0.927 0.954 0.873

In conclusion, the AVE, path coefficierit;Statistic, and factor loadings values showed that
the subhypothesis's research constructgHwas not fitted to the applied data. The relation
between location driver and DPP has not been moderated by the business & enterprise;

therefore, the subypahesis (H.2) was not supported.

5.13.3 Hypothesis 53: The relationship between inventory driver and DPP is moderated by
the business & enterprise
In this section, the relationship between inventory and DPP with the existence of the Basis &

Foundation as a aderator was analysed. The indicators of the business & enterprise (as a
moderator variable) were reported in the previous section after conducting CFA, including
Bus 1, Bus 2, Bus 3, and Bus 8. Also, within the CFA, the inventory indicators were listed as
Inv2, Inv4, Inv5 and Inv6. Figure-83 shows the path coefficients (O) and/dlues of the
developed construct based on the definition of thehsyothesis 8 using the productivity
approach by considering the moderation effect (business & entergnsentory) between

two variables (inventory? DPP). The path coefficient (O) of the moderation effect (i.e.,
business & enterprise * invento?yDPP) was computed ( Tt 8| p<P01D5) and the
T-value was (3.475). The obtained path coefficient of tbhdemation effect is negative, which
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shows that there was a reverse correlation between the moderation effect and DPP. Moreover,
the bootstrapping analysis also showed that the path analysis based on the defiatilon of
hypothesis(5-3) was accepted betewe business & enterprise and DPP, where the path
coefficient wasf( = 0.085 @| < 0.05) and the Tvalue (2.322). Although the obtained T
values of the path analysis were significant (higher than 1.96) using the bootstrapping test, it
is necessary to condt further analyses to investigate whether the interaction of indicators

belonging to the moderation effect was validated.
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Figure 5-33- The structural model of stiypothesis 8. Bootstrapping analysis shows the path
coefficient and (Istatistics) of the moderation effect (i.e., business & enterprise) between inyentory
driver and DPP.

Table 596 shows the -Values and factor loadings of the indicators associated with the
structual model of H.a. It can be observed that the factor loadings of all items belonging to
the moderation effect were higher than the threshold limit of 0.7. Furthermore, the obtained
T-Statistics of these indicators belonging to the moderation effecb(igness & enterprise

* inventory) were higher than the satisfactory linitl(96| ). Hence, it can be concluded that
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these indicators of moderation effect (business & enterprise * inventory) interacted

significantly between inventory drivers and DPP.

Table 5-96- Bootstrapping calculation ¢$tatistics) of hypothesis3. The business variable
moderates the inventory driver and DPP.
Factor | Sample| Standard | T Statistics P
Loading| Mean Deviation | (JO/STDEV])| Values
(O) (M) (STDEV)

Busl < Business 0.759 0.678 0.287 2.649 0.008
Busl * Inv2 < Business*Inventory| 0.658 0.641 0.074 8.844 0
Busl * Inv4 < Business*Inventory| 0.617 0.626 0.07 8.87 0
Busl * Inv5 < Business*Inventory| 0.667 0.646 0.084 7.921 0
Busl * Inv6 < Business*Inventory| 0.675 0.655 0.083 8.087 0
Bus2 < Business 0.72 0.648 0.25 2.878 0.004
Bus2 * Inv2 < Business*Inventory| 0.551 0.52 0.122 4.516 0
Bus2 * Inv4 < Business*Inventory| 0.497 0.485 0.118 4.203 0
Bus2 * Inv5 < Business*Inventory| 0.55 0.515 0.128 4.284 0
Bus2 * Inv6 < Business*Inventory| 0.549 0.517 0.132 4.173 0
Bus3 < Business 0.844 0.757 0.253 3.339 0.001
Bus3 * Inv2 < Business*Inventory| 0.717 0.682 0.08 8.918 0
Bus3 * Inv4 < Business*Inventory| 0.674 0.66 0.076 8.848 0
Bus3 * Inv5 < Business*Inventory| 0.723 0.684 0.087 8.274 0
Bus3 * Inv6 < Business*Inventory| 0.727 0.69 0.086 8.405 0
Bus8 < Business 0.833 0.745 0.239 3.49 0
Bus8 * Inv2 < Business*Inventory| 0.608 0.579 0.106 5.752 0
Bus8 * Inv4 < Business*Inventory| 0.554 0.546 0.109 5.097 0
Bus8 * Inv5 < Business*Inventory| 0.611 0.58 0.11 5.532 0
Bus8 * Inv6 < Business*Inventory| 0.609 0.58 0.113 5.402 0
DPP2 < DPP 0.862 0.862 0.026 32.606 0
DPP3 < DPP 0.866 0.865 0.023 36.965 0
DPP6 < DPP 0.824 0.823 0.032 25.392 0
DPP7 < DPP 0.924 0.923 0.012 77.864 0
Inv2 <- Inventory 0.907 0.907 0.017 52.668 0
Inv4 <- Inventory 0.824 0.823 0.035 23.268 0
Inv5 <- Inventory 0.92 0.92 0.017 53.047 0
Inv6 <- Inventory 0.934 0.934 0.013 73.12 0
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Table 597 shows the path coefficient andSKatistic between two main variables (i.e.,
inventory driver & DPP), moderator (i.e., business & enterprise) and DPP, and moderation
effect (i.e., business & enterprise * inventory) and DDP at a 95% of confidence level. Bot
path coefficient {0.115) and value (3.475) of the moderation effect were higher than
threshold limits, and there is no zero between the lower and higher limit of confidence
intervals. Hence, it can be concluded that thstafistic of the moderationath of the
moderation effect (business & enterprise * inventorpPP) estimates the stability of the
construct at the defined confidence interval. Thereby, it can be stated that-thgetlesis

(Hs-3) has been approved statistically. However, the quetiteria of the developed construct
have been checked to ensure the reliability and internal consistency of the construct have not
been neglected.

Table5-97-Path analysis of hypothesis35 The busines& enterprise variable moderal
the inventory driver and DPP.
Path Standard | T Statistics | P Value| LLCI ULCI
Coefficient| Deviation | (JO/STDEV]) (2.5%) | (97.5%
(0) (STDEV) )
Business> DPP 0.085 0.036 2.322 0.02 | -0.003 | 0.142
Business*Inventory> DPP -0.115 0.033 3.475 0.001 | -0.194 | -0.065
Inventory-> DPP 0.911 0.022 40.721 0 0.856 | 0.944

Table 598 demonstrates the quality criteria for the $wpothesis, including Cronbach's
Alpha, CR, and AVE. It can bebserved that all criteria were higher than defined threshold
limits which approved the reliability and internal consistency of the developed construct for
the subhypothesis (8), and this sulhypothesis has been certified. Although thedrared
value would not be considered merely to evaluate the model's fitness in collected data,
considering the Bquared value alongside the path coefficient andllie can produce a
reasonable prediction about the hypothesis modstuRred has been computed and ntejolo

for the DPP variable to determine how the third-Bypothesis and its developed construct
can strongly estimate the variance. By considering tNallie 8.475 of the moderator path
(business & enterpriseinventory© DPP) at a 95% confidence imtat and Rsquared value
(0.902), it can be concluded that the developed construct for theypokhesis (kl3) was

fitted to the collected data and DPP can be explained 90.2% of the variance.
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Table5-98-Quiality criteria of hypothesis-8 construct. The business & enterprise varia
moderates the location driver and DPP.

Cronbach's Composite Average Variancd R-Squared

Alpha Reliability (CR) | Extracted (AVE)

Business 0.809 0.869 0.625
Business*Inventory 0.938 0.943 0.511
DPP 0.892 0.925 0.757 0.879
Inventory 0.918 0.943 0.805

Table 599 shows the discriminant validity based on the Forhalicker criterion ofsub
hypothesi$-3. As explained in chapter 3 for PASEM path analysis, the square root of AVE
would be higher than the correlation coefficient between the variables to satifiyritiett
Larckercriterion. The developed construct based on the definition of thbygdihesis 8

has created an acceptable range of discriminant validity.

Table5-99-Discriminant validity of hypothesis-8 construct based on tRernelt
Larckercriterion.

Business | Business*Inventory DPP Inventory
Business 0.791
Business*Inventory 0.035 0.715
DPP 0.083 -0.261 0.87
Inventory 0.002 -0.179 0.829 0.897

In conclusion, the quality criteria, discriminant validity, composite reliability, path coefficient,
T-statistic, and Fsquared values showed that the third-Bypothesis (HS3) research
construct was fitted to thapplied data. The business & enterprise factor moderates the
relationship between inventory driver and DPP for the industrial clusters, and therefore the

subhypothesis (H3) was supported.

5.13.4 Hypothesis 55: The relation between information driver and DPPis moderated by the

business & enterprise

In this section, the relationship between information and DPP with the existence of the Basis

& Foundation as a moderator was analysed. The indicators of the business & enterprise (as a
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moderator variable) weneported in the previous section after conducting CFA, including
Busl, Bus 2, Bus 3, and Bus 8. Also, within the CFA, the information indicators were listed
as Infl, Inf3, Inf7, and Inf8.

Figure 534 shows the path coefficients (O) anddlues of the desloped construct based on

the definition of the sulhypothesis % using the productivity approach by considering the
moderation effect (business & enterprise * information) between two variables (information
O DPP). The path coefficient (O) of the moderateffect (i.e., business & enterprise *
information© DPP) was computed ( T 8| p<p0W5) and the Tvalue was (2.846).

The obtained path coefficient of the moderation effect is negative, which shows that there was
a reverse correlation betweeretmoderation effect and DPP. Moreover, the bootstrapping
analysis also showed that the path analysis based on the definitiontofmtbesis (5)

was accepted between business & enterprise and DPP, where the path coefficiert was (
0.093 @| < 0.05) and the Fvalue (2.262). Although the obtainedva@lues of the path
analysis were significant (higher than 1.96) using the bootstrapping test, it is necessary to
conduct further analyses to investigate whether the interaction of indicators belongiag to th

moderation effect was validated.
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Figure5-34- The structural model of hypothesig5Bootstrapping analysis shows the path coefficient
(T-statistics) of the moderation effect (i.e., businessngerprise * information) between informatjon
driver and DPP.

Table 5100 shows the dvalues and factor loadings of the indicators associated with the
structural model of k. It can be observed that the factor loadings of all items belonging to
the maleration effect were higher than the threshold limit of 0.7. Furthermore, the obtained
T-Statistics of these indicators belonging to the moderation effect (i.e., business & enterprise
* information) were higher than the satisfactory linj#1(96| ). Hence,t can be concluded

that the indicators of moderation effect (business & enterprise * information) interacted
significantly between information drivers and DPP.

Table5-100-Bootstrappingcalculation (Fstatistics) of hypothesis®. The business variable
moderates the information driver and DPP.

Factor | Sample| Standard | T Statistics P

Loading| Mean Deviation | (JO/STDEV]|)| Values
(O) (M) (STDEV)

Busl < Business 0.757 0.671 0.306 2.47 0.014
Busl * Infl <Business*Information| 0.676 0.652 0.094 7.223 0
Busl * Inf3 <Business*Information| 0.629 0.604 0.098 6.41 0
Busl * Inf7 <Business*Information| 0.654 0.661 0.07 9.312 0
Busl * Inf8 <Business*Information| 0.674 0.659 0.08 8.462 0
Bus2 < Business 0.721 0.642 0.27 2.666 0.008
Bus2 * Infl <Business*Information| 0.551 0.514 0.133 4.134 0
Bus2 * Inf3 <Business*Information| 0.522 0.484 0.133 3.93 0
Bus2 * Inf7 <Business*Information| 0.529 0.515 0.119 4.457 0
Bus2 * Inf8 <Business*Information| 0.558 0.529 0.124 4.516 0
Bus3 < Business 0.843 0.746 0.277 3.043 0.002
Bus3 * Infl <Business*Information| 0.722 0.682 0.095 7.594 0
Bus3 * Inf3 <Business*Information| 0.685 0.643 0.097 7.05 0
Bus3 * Inf7 <Business*Information| 0.699 0.685 0.077 9.122 0
Bus3 * Inf8 <Business*Information| 0.721 0.689 0.084 8.544 0
Bus8 < Business 0.834 0.725 0.271 3.079 0.002
Bus8 * Infl <Business*Information| 0.614 0.584 0.119 5.146 0
Bus8 * Inf3 <Business*Information| 0.582 0.55 0.117 4.977 0
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Bus8 * Inf7 <Business*Information| 0.582 0.575 0.114 5.119 0
Bus8 * Inf8 <Business*Information| 0.611 0.588 0.113 5.425 0
DPP2 < DPP 0.861 0.861 0.027 31.533 0
DPP3 < DPP 0.868 0.868 0.023 38.196 0
DPP6 < DPP 0.821 0.821 0.033 25.24 0
DPP7 < DPP 0.926 0.926 0.011 83.294 0
Infl <- Information 0.909 0.908 0.021 43.193 0
Inf3 <- Information 0.895 0.895 0.021 42.295 0
Inf7 <- Information 0.877 0.877 0.028 30.844 0
Inf8 <- Information 0.912 0.911 0.018 51.489 0
Busl < Business 0.757 0.671 0.306 2.47 0.014
Busl * Infl <Business*Information| 0.676 0.652 0.094 7.223 0
Busl * Inf3 <Business*Information| 0.629 0.604 0.098 6.41 0
Busl * Inf7 <Business*Information| 0.654 0.661 0.07 9.312 0
Busl * Inf8 <Business*Information| 0.674 0.659 0.08 8.462 0

Table 5101 shows the path coefficient andStatistic between two main variables (i.e.,
information driver & DPP), moderator (i.e., business & enterprise) and DPadetation

effect (i.e., business & enterprise * information) and DDP at a 95% of confidence level. Both
path coefficient {0.115) and Tvalue (2.846) of the moderation effect were higher than
threshold limits, and there is no zero between the lower agitehilimit of confidence
intervals. Hence, it can be concluded that thstafistic of the moderation path between the
business & enterprise * information and DPP estimates the stability of the construct at the
defined confidence interval. Thereby, it daa stated that the sitypothesis (Hs) has been
approved statistically. However, the quality criteria of the developed construct have been
checked to ensure the reliability and internal consistency of the construct have not been

neglected.

Table5-101-Path analysis of hypothesiss5 The business variable moderates the information drive
and DPP.

Path Standard | T Statistics P LLCI ULCI
Coefficient | Deviation | (|(O/STDEV | Value | (2.5%)| (97.5%)
(O) (STDEV) )]

Business> DPP 0.093 0.041 2.262 0.024 | -0.011| 0.155
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