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ABSTRACT 

Business have been within a turbulent environment that needs triple-A SC strategies which was 

introduced by Lee 2004 as supply chain must be agile, adaptable and aligned in their operations 

to stay competitive and win the market. The main purpose of this study was to investigate the 

impacts of triple-A SC and its dimensions on SC performance and organizational performance in 

Bahir Dar & Kombolcha textile Share Company. To complete this, the study used survey 

questionnaires as a data collection instrument. Statistical package for social science (SPSS) was 

employed to analyze respondent profile, preliminary analysis and to purify measurement items 

through exploratory factor analysis (EFA). Further, partial least square structural equation 

model (PLS-SEM using SmartPLS 3.2.8 software) was used to determine the study measurement 

model using PLS-Algorithm & bootstrapping technique to test whether supply chain agility, 

supply chain adaptability and supply chain alignment have individual and/or joint effects on 

supply chain performance and to test their dimensions impact on it. Moreover, it was analyzed 

the mediating roles of supply chain performance in between the joint triple-A SC and 

organizational performance. With respect to the individual effects, the finding indicates that SC 

adaptability, SC alignment and SC agility have a positive and significant effect on supply chain 

performance. The result also indicates that the joint (combined) triple-A SC had the strongest 

impact on SC performance. In relation to triple-A SC dimensions all have a positive and 

significant effect on supply chain performance except SC organizational design. Once again with 

respect to  the mediating roles, the study  result indicates that the joint triple-A SC positively 

impacts SC performance and that, in turn, supply chain performance positively impacts 

organizational performance as a partial mediation. Accordingly, it was and has been undeniable 

facts that triple-A SC and its dimensions have an impact on firms SC performance and 

organizational performance. Lastly, the study recommends that Bahir Dar and Kombolcha 

textile Share Company should have to develop their supply chain operation in line with the 

indisputable triple-A SC strategies. 

Keywords:  Agility, Adaptability, Alignment, Triple-A, SC performance, Organizational 
performance, Partial Least Square, Structural Equation Modeling 
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performance (Blome ,Tobias & Daniel, 2013; Eckstein, Matthias and Michael, 2015); logistics 

performance (Dubey, Singh, & Gupta, 2015) etc. However, Yang (2014) and Um (2016) 

concludes that SC agility has not significant direct and positive effect on performance. 

Empirical studies show that SC adaptability can result in significant cost savings and high 

customer demand fill rate (Dubey, Tripti & Omprakash, 2015; Chan, 2010). Although Kabra and 

Ramesh (2016) conclude that SC adaptability is not positively related to performance. 

Schoenherr and Swink (2015) stressed that SC adaptability plays a core role in capturing the 

benefits of supplier technological intelligence for enhanced product innovation capability, new 

product launch success, and firm financial performance. Eckstein et al., (2015) conclude that SC 

adaptability has a positive effect on cost performance &on operational performance. Further 

Dubey & Gunasekaran (2016) suggested that SC adaptability is positively linked to humanitarian 

SC performance.  

Past studies have been found in the literature that analyzes the relationship between SC 

alignment as a single scale and performance on different dimensions of its variable. Ye and 

Wang (2013) reported that SC information technology (IT) alignment along the SC has a positive 

effect on operational performance, market performance, but not on financial performance 

(Seggie, Daekwan and Tamer, 2006), and customer value creation (Kim, S Tamer & Erin, 2013). 

Dubey et al., (2015) conclude that SC alignment is a powerful determinant of logistics 

performance and human performance and that leadership has a partial mediating effect between 

SC alignment and human performance. However, Dubey and Gunasekaran (2016) do not 

confirm the SC alignment - SC performance relationship.  

Studies on the combined effect of agility, adaptability, and alignment are scant apart from a few 

notable exceptions (Lee, 2004; Dwayne, Green & Zelbst, 2012; Eckstein et al., 2015; Attia, 

2015). Dwayne et al., (2012) focuses on the impact of the combination of agility, adaptability, 

and alignment on supply chain performance and conclude that triple-A SC strategy positively 

impacts SC performance and that SC performance in turn positively affects organizational 

performance. Eckstein et al., (2015) investigate the impact of supply chain agility and 

adaptability on cost performance and operational performance under the moderating effects of 

product complexity. Moreover, Attia (2015) examines the effect of the triple-A SC and 

marketing strategy alignment on SC performance (flexibility performance; resource performance 
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insights for managers and further encourage supply chain firms to improvement such techniques 

of overcoming challenges and possibly improve both their own level of supply chain 

performance and organizational performance in the era of globalization, ever changing business 

environment, short product life cycle, unstable market and fierce competition. The study was 

sought to systematically fill this gap.  

1.2 Statements of the Problem 

As an overview discussed in the background section of this study about the need for urgent 

studies to fill those gaps and given insight for companies to overcome turbulences of business 

environment, the following major supply chain problems are investigated in this study which is 

problematically stated as follows: 

Business are in a turbulent environment which has been faced with a lot of complicated 

problems and challenges, among those are; rapid progress of information technology, and 

expectations of customers, globalization, unsettled and volatile market, constantly changing 

environments, short product life cycle and rapid introduction of new products, supply chain 

complexity results from numerous interaction and conflict of interest among supply chain 

partners, lack of trust, misalignment of incentives, fear of opportunism or of hold up  and 

fear of being locked-in with a low quality supplier, inter-firm rivalry and managerial 

complexity, and other obstacle makes supply chain more challenging and may even leads to 

supply chain failure results poor of supply chain performance and organizational 

performance. 

Therefore, the above interrelated problems could be reduced through that supply chain partners 

and businesses should able to implement the right supply chain strategies in order to gain 

superior competitive advantage and enhance performance. An organization implementing triple-

A supply chain responds to changing markets, coordinates business processes by sharing 

information, risks and benefits, and enhances competitiveness of supply chain partners as well as 

improves the performance of individual organizations, looking holistic view of a supply chain 

can and will holds much potential for securing competitive advantage and by effectively utilizing 

and exploiting of valuable, rare, immobile and non-substitutable supply chain resources (RBV 

perspective) (Newbert, 2008). In addition to this, firms should also exploit their dynamic 
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refers to volume and diversity of components and strength of interfaces between the components. 

Dynamic complexity refers to the level of uncertainty in the supply chain, which encompasses 

the time of occurrence and level of uncertainty (Serdar-Asan, 2013). 

Even if Dwayne et al., (2012) and Dubey et al., (2015) extended and further empirically 

investigated triple -A supply chain performance framework which was proposed by Lee, 2004 

for measuring humanitarian supply chain performance. Dubey& Gunasekaran (2015) given 

urgent attention for researchers to the concept of agility, adaptability and alignment remains in 

its infancy and requires further investigation.  

To the best of the researcher knowledge, past researchers have immensely contributed in the 

field of commercial supply chain agility, supply chain adaptability and supply chain alignment. 

Yet, their joint and dimensional impact on SC performance and organizational performance in a 

single (unified) studies is still rare and almost no empirical research prevails regarding to 

exploring the relationship and impact of triple -A SC, dimensions of triple-A on SC performance 

and organizational performance in Ethiopia with the exception of Endale (2016) developed links 

between SC agility, adaptability and alignment and humanitarian SC performance in non-profit 

organization. Therefore, the intent of this study was empirically to explore the possible impact of 

triple-A &its dimensions on supply chain performance and organizational performance in Bahir 

Dar and Kombolcha textile Share Company. 

1.3 Objectives of the Study 

1.3.1 General Objective 

The general objective of this explanatory quantitative study was to examine the possible linkage 

of supply chain agility, adaptability and alignment on organizational performance under the 

mediating roles of supply chain performance. 

1.3.2 Specific Objectives 
The specific objectives of this research are empirically to: 

 Examine the impacts of supply chain agility on supply chain performance in Bahir Dar 

and Kombolcha textile Share Company. 
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 Examine the impacts of supply chain adaptability on supply chain performance in Bahir 

Dar and Kombolcha textile Share Company. 

 Assess the impacts of supply chain alignment on supply chain performance in Bahir Dar 

and Kombolcha textile Share Company. 

 Investigate the joint impact of triple-A supply chain on supply chain performance in 

Bahir Dar and Kombolcha textile Share Company 

 Investigate the impact of triple-A supply chain on organizational performance through 

supply chain performance in Bahir Dar and Kombolcha textile Share Company. 

1.4 Significance of the Study 

From this study a lot of theoretical and practical contribution were expected: From the theoretical 

perspective, this research can be helps to understand the relationship between supply chain 

agility, adaptability and alignment, supply chain performance and organizational performance 

through which how Bahir Dar & Kombolcha textile share company are trying to improve, gain 

sustainable competitive advantage and improving organizational performance as a whole in this 

turbulent and ever- changing environment as well as in the era of incremental fashionable 

product world. From academicals perspective, this study was examining the impact of triple-A 

SC on organizational performance with the mediating roles of SC performance so as to given 

insight for further studies based on the finding in the manufacturing companies. From practical 

perspective, hopefully the finding of the study will have a significant implication for 

manufacturing firms in Ethiopia for improving their supply chain practice by easily being 

responsive and adaptive for the changing environment as well as aligning of their interest with 

supply chain partners without any conflict of interest; this helps them to achieve successful 

business excellence and they can gain sustainable competitive advantage than their direct and 

indirect competitors. And also this study will provide an insight for manufacturing managers in 

Ethiopia to review and establish supply chain strategies, policies and procedures on their overall 

operational performance improvement. The last and the final most expected important practical 

implication of this study is that, the results of this study hopefully will have an implication for 

policy and future supply chain project review and implementation. 

Further, the study will be seen as an answer to the call for further research seeking for more 

investigation to test the mediating effect of supply chain performance in the relationship between 
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supply chain strategies and operational performance (Magutu, Meroka, Murange & Bitange, 

2016). Hence, this research sought to systematically address this issue through investigating the 

impacts of triple -A supply chain on organizational performance using financial & operational 

performance via SC performance. Furthermore, Dwayne et al., (2012) recommend a call for 

further study to investigate the individual impact of agility, adaptability and alignment 

dimensions on SC performance so far to this suggestion this study was an appropriate response. 

In addition to this, the study will be an answer to the call for future research studies 

recommendation in order to seek more investigation to improve agility, adaptability and 

alignment using other resource and capabilities rather than supply chain visibility (Dubey et al., 

2018); therefore, this study were seeks to address this issue in the context of the dynamic 

capabilities view. Lastly, in previous studies existing gaps and little consideration on 

incorporating triple-A supply chain & its dimensions impact on both organizational performance 

& SC performance helps the researcher to decide in conducting this study in order to fill 

empirically the existing gaps and hopefully to contribute this study as a reference for future 

researchers who want to conduct similar related studies in Ethiopia using PLS-SEM. 

1.5 Delimitation of the Study 
The objectives of this research are empirically to test triple-A supply chain and its dimensions 

impact on SC performance and to examine the mediating role of supply chain performance in 

between organizational performance and the joint effect of triple-A SC in Bahir Dar and 

Kombolcha textile Share Company. To this end, the scope of this study is delimited to the 

theoretical explanations of the phenomenon of RBV and DCV theory in triple -A supply chain 

and supply chain performance issues. Methodologically, this study was delimited to explanatory 

quantitative (hypothesis testing) research design for which structural equation model technique 

was used. Empirically, the study was delimited to quantitative data collection of survey 

distributed questionnaires. And geographically, this study is delimited to only Bahir Bar and 

Kombolcha textile Share Company. 

1.6 Definitions of Used Terms 

Agility - the ability to respond to short-term changes in demand or supply quickly and handle 

external disruptions smoothly (Lee, 2004; Swafford et al., 2006). 
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specifications, to the customer (in an efficient and effective way), must be attended properly to 

assure a continuous flow in the supply chain. 

A supply chain consists of all parties involved, directly or indirectly, in fulfilling a customer 

request. The supply chain includes not only the manufacturer and suppliers, but also transporters, 

warehouses, retailers, and even customers themselves. Within each organization, such as a 

manufacturer, the supply chain includes all functions involved in receiving and filling a customer 

request. These functions include, but are not limited to new product development, marketing, 

operations, distribution, finance, and customer service (Chopra S, Meindl P, 2007) 

2.3 Theoretical Review: RBV & DCV 
It is a framework based on an existing theory in a field of inquiry that is related and/or reflects 

the hypothesis of a study (Adam et al., 2018). Several theories have been used by various 

scholars in their studies in supply chain management. Those theories include resource-based 

theory, dynamic capabilities, knowledge based theory, strategic choice theory, agency theory, 

institutional theory, and systems theory, the game theory and others. Two of these theories such 

as resource based view and dynamic capabilities view are presented in this study because they 

are relevant to the objective of the study. 

2.3.1 Resource -Based View (RBV) 
Resource based view perspective of the firms states that firms superior performance is likely to 

be derived because of they possess more efficient strategic or distinctive resources and because 

of they have some market power (Peteraf, 1993; winter, 1995) cited in Olavarrieta and Ellinegr 

(1997). 

Barney (1991) argues that firms that possess and exploit resources and capabilities that are 

valuable and rare will attain a competitive advantage. He further reasoned that these advantages 

will ultimately manifest in improved performance in the short- term (Newbert, 2008). RBV 

scholars argue that if a firm possess and exploits resources and capabilities that are both 

valuable, rare, inimitable and non-substitutable, the firm will sustain their positional advantage 

and will enable them to improve short term and long-term performance (Amit and Schoemaker, 

1993; Barney, 1997, Powell, 2001) cited in Newport (2008). 
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tools or software to enable them to reach this goal (Ruppel, 2004). In electronic markets, 

companies should concentrate on proper strategies and should emphasize on creating effective 

relationship based on supply chain (Ogden and Carter, 2008). This research will use Luque et al., 

(2018) propose technology utilization which has been implies that the incorporation of new 

technologies in to processes, products or information system, based on the detection of 

technological cycles. 

2.4.2.3 Medium-and Long Term Market Knowledge  

The ability to detect trends and possible medium-and long-term changes in the market in which 

the supply chain is operating (e.g. changes in customer tastes and needs in the economy, in the 

product life cycle, in the technological cycles etc.) 
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Table2. 3 Factors for Adaptability in the SC                                                                                           

(Management Association, 2012) 

Dimensions Factors Author, Year 
Medium & 
Long- Term 
Market 
Knowledge  
  

Monitor economies all over the world to spot new 
supply bases & markets  

Sonntag(2003); Lee (2004); 
Tuominen et al., (2004)  

Capture the latest data, filtering out noise, and tracking 
key patterns  

Katayama and Bennett (1999); 
Lee (2004) 

Decide the needs of your ultimate consumer not just 
your immediate customer  

Lee(2004); Tany Ngoh Tiong 
(2005); Swafford et al.,(2005) 

Know the marketing strategies of competitors  and 
customers 

Tuominen et al., (2004) 

Know the product characteristics of direct and indirect 
competition as well as substitute product  

Tuominen et al., (2004) 

Know the R&D activities of competition, customer, 
and suppers    

Tuomunen et al., (2004);  Tany 
Ngoh Tiong (2005)  

Study current trend in technologies  to detect direction 
of technology development 

Sonntag (2003); Tuominen et al, 
(2004) 

Know the production and distribution process of 
customer, supplier and competitors      

Tuominen et al., (2004) 

SC 
Organizational 
design     

Have a SC strategy the supports the business goals and 
is consistent with market technology  development  

Sonntag(2003) 

Relocate product facilities on basis of new market   Swafford et al., (2005) 
Have  production system that  are adapted to changes  Katayama and Benett(1999)  
Skill  up staff for changes as required Sonntag(2003) 
Involve mgt and staff in changes and new practice  Tuominen et al.,(2004) 
Have plan for organization change &  incentive system   Sonntag (2003) 
Establish production process improvement systems   Katayama & Benett (1999)  
Close collaboration between different departments   Tuominan et al., (2004) 
Use intermediaries to develop fresh suppliers and 
logistics infrastructure      

Katayama & Benett (1999); Lee 
(2004). Swafford et al., (2004) 

Develop new  suppliers that complement existing one   Lee(2004);Swafford et 
al.,(2005) 

Ensure that product design teams are aware of  the 
implication of their designs for their SC 

Katayama & Benett(1999) 

Use of 
technology 

Determine where companies products stand in terms of 
technology cycles and product life cycle   

Lee(2004), Tuominech et al. 
,(2004) 

Use of technological solutions to increase the variety 
of upstream proudest and flexibility of upstream 
process   

 Katayama and Benett(1999); 
Lee(2004)  

Work with integral ERP systems  that can support 
changes in production rate and product mix 

Katayama and Benett(1999)  
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Supply chain partnerships facilitate the sharing of risk throughout the supply chain  

(Tang and Tomlin, 2008). Through the integration of organizations into a supply chain, risk is 

reduced in terms of costs (Lalonde and Pohlen, 1996). As a result, benefits in terms of 

performance increases are also shared (Arend and Wisner, 2005). Supply chain partners play 

various roles within a supply chain context (Chi et al., 2007). From a strategic perspective, the 

different roles, tasks, and responsibilities must be clearly identified and specified (Bryson, 2004).  

Serdar-Asan (2013) also pointed the major drivers of supply chain complexity are internal (i.e., 

product variety, process type, technology, and organization culture), supply and demand 

interface (material flow, information flow, and relationships) and external or environmental 

(market, and geopolitical), therefore optimizing supply chain complexity is necessary because it 

can have a potential impact on performance and cost since this leads to misalignment and fears 

among members. 

As far as SC alignment concerns, the SC should be considered as a whole, promoting customer 

focus, shared information between SC members, and joint management of business processes 

(Christopher, 2000). This holistic focus considers the SC as a single entity and not as separate 

companies that are pursuing their own objectives (Christopher and Towill, 2001; Lee, 2004). 

With this focus, SC alignment requires consistency of objectives, strategies, and processes 

among different SC partners to improve business competitiveness (Skipworth et al., 2015). In 

this context, van Hoek et al., (2001) stress that the alignment of SC members to make their 

operations as efficient as possible becomes a strategic factor for achieving competitive 

advantages. Improving alignment between SC partners requires both the willingness to sacrifice 

short-term interests and widespread inter firm coordination (Kim et al., 2013). 

SC alignment is the coordination of the interests of all the firms in an SC through:  information 

and knowledge sharing; establishing roles, tasks and responsibilities; and sharing risks, costs, 

and rewards equitably (Arana-Solares et al., 2011; Simatupang and Sridharan, 2005; Piplani and 

Fu, 2005). In summarizing, the previous literature shows that for the SC to be aligned, 

information, process and incentive alignment have to be achieved (Lee, 2004; Kehoe et al., 2007; 

Tan et al., 2010; Arana-Solares et al., 2011).  
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calculate, and display incentive scores (Kaplan and Narayanan, 2001; Simatupang and Sridharan, 

2002).  

Simatupang et al., (2002) argue that incentive alignment assumes that an individual chain 

member tends to act in a certain way based on the expectation that the act will result in a mutual 

benefit and on the attractiveness of that benefit to individual chain members. An appropriate 

incentive scheme can be devised in a number of ways (Simatupang and Sridharan, 2002). Pay-

for-effort is a scheme that links payment and effort. This assumes that rewarding effort would 

motivate the individual member to exert a given amount of effort which relates to a certain level 

of performance. Pay-for-performance is a scheme that links payment and performance. This 

scheme assumes that rewarding performance will motivate the individual chain member to 

achieve a particular level of performance. Equitable incentive is sharing the equitable load and 

benefits which result from exerting a certain amount of collaborative effort. The chain members 

accept the importance of the potential rewards that can be obtained from collaboration, although 

costs need to be shared (Simatupang and Sridharan, 2005). 

Simatupang & Sridharan (2005) describe the clearer the linkage between performance and 

incentives, the more effectively given the incentives are able to motivate the desired behavior. 

Information sharing is required to signal the chain members that incentives are available, timely, 

equitable, and performance-contingent. Simatupang & Sridharan (2002) categorized incentive 

alignment into three types: (1) reward as motivation to reach assigned targets. (2)  Incentives as 

a pay for performance (3) Fair sharing of benefit and cost.  

2.4.3.3 Process Alignment  

Ogulin (2014) note that process alignment as the market driven coordination of supply chain 

activities related to the movement, conversion and storage of products and services to achieve 

performance advantages.  According to Ogulin (2014) because of process alignment there is 

better coordination of physical movements within the supply chain; better coordination of 

decisions along the product life cycle; better price coordination and margin management; and 

better asset utilization. Hence, this study adopts the definition of Ogulin (2014) process 

alignment as the market driven coordination of supply chain activities related to the movement, 

conversion and storage of products and services to achieve performance advantages. 
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Empirical research related to the triple-A SC has been extremely scarce and only a few 

papers have been found. In most cases the triple-A SC variables have been analyzed as 

individual independent unidimensional variables in the same framework (Dubey et al., 

2015; Dubey and Gunasekaran, 2016). In the context of the humanitarian SC, Dubey et al.,  

(2015) develop links between SC agility, adaptability and alignment and humanitarian SC 

performance. They find that SC agility fully mediates between SC adaptability and human 

performance and partially mediates between SC adaptability and logistics performance. For 

their part, Dubey and Gunasekaran (2016) explore possible linkages among the Triple-A SC 

variables as antecedents of humanitarian SC performance and their results supported that SC 

alignment is positively linked to SC agility and SC adaptability, and SC adaptability is positively 

linked to SC agility.  

Dwayne et al., (2012) and Attia (2015) have been found that analyze relationships between a 

Triple-A SC multidimensional construct and performance measures. However, neither analyses 

the effect of the individual variables on performance. Whitten et al., (2012) in their survey 

studies they concluded that Triple-A SC strategy positively impacts SC performance and that SC 

performance in turn positively affects organizational performance. Attia (2015) examines the 

effect of Triple-A SC and marketing strategy alignment on SC performance (flexibility 

performance; resource performance; output performance) and organizational performance 

(strategic performance; operational performance), using data from 153 companies in the 

Egyptian textile industry. He concludes that Triple-A SC-marketing strategy alignment directly 

affects SC performance, and that SC performance positively affects organizational performance. 

2.5.2 Supply Chain Agility 

Even if the benefits of agility have been widely recognized across a variety of domains,  

limited empirical research has been developed in the SC context (Gligor and Holcomb, 2012). 

Some studies conclude that SC agility has a positive and direct impact on a number of 

performance indicators, such us: competitive business performance (Swafford et al., 2008; Yusuf 

et al., 2014); operational performance (Blome et al., 2013; Gligor and Holcomb, 2012a; Eckstein 

et al., 2015); organizational performance (Khan and Pillania, 2008); relational performance 

(Gligor and Holcomb, 2012a); cost performance (Eckstein et al., 2015); firm performance (Liu et 

al., 2013; Tse et al., 2016); SC performance (Sangari and Razmi, 2015; Kabra and Ramesh, 
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Wong et al., (2012) noted SC alignment is a major emerging issue but the current literature on 

SC alignment is both fragmented and largely theoretical in nature (Skipworth et al., 2015). SC 

alignment is the way in which operations and activities along the SC should be managed to meet 

product/market speed and complexity demands through the synchronization and coordination of 

operations (Kehoe et al., 2007). It is produced when information, responsibilities and roles, and 

incentives are shared among SC members in order to synchronize and coordinate processes and 

activities (Arana-Solares et al., 2012).  

2.6 Research Hypothesis: Relationship between Research Variables 

2.6.1 Supply Chain Agility and Supply Chain Performance 

Supply chain agility is the ability of an organization to provide a strategic advantage by 

responding to uncertainty in the market and it enables firms too smoothly and cost efficiently 

handle supply chain disruption (Blome et al., 2013). In supporting of this, Christopher (2002) 

suggested that supply chain agility helps a firm to better synchronize supply and demand which 

can reduce cost of inventory and transportation. Moreover, Gligor and Holcomb (2012) 

suggested that supply chain agility can also positively affect operational performance.  Supply 

chain agility can be developed by acquiring capabilities that can make the supply chain act 

rapidly and diversely to environmental and competitive changes (Yusuf et al., 2003). Similarly 

(Sufian, 2013) found in his study that agile supply chain strategy is positively correlated with 

supply chain performance.  Based on the above discussion, in this study the researcher expects 

an effect to the supply chain agility on the supply chain performance in terms of responding 

effectively and responsively to short term customer demand and supply could have a positive 

impact on supply chain performance including delivery, cost, responsiveness and flexibility and 

claims that: 

H1: Supply chain agility has significance and positive effect on supply chain performance. 

2.6.1.1 Short Term Market Sensitivity and Supply Chain Performance 

Lu (2011) states market sensitivity as the supply chains internal measures whether it may be, are 

sourced directly from and linked closely with the external market that the supply chain is 

operated in. Lu(2011) further argue that a truly agile SC do in terms of performance measure and 

operational improvement is to set up a very high levels of two market sensitivity implication. 
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The first is to be the internal performance measures that every measure must be immediately or 

ultimately linked to the consumers in the market place. This means linking internal customers 

and external customers all to the ultimate end- consumers. Second, is to quick responsiveness- 

how quick can a SC respond to the market change is a primary measure for the agility of SC. Its 

attainment is largely dependent on how closely the supply chain is able to sense to sudden 

change of the market behavior. Moreover, Tseng and Lin (2011) cited in Gligor (2013) suggest 

that embracing agile strategies have several benefits for companies, including quick and efficient 

reaction to changing market requests. In this study the researcher argues that sensing and 

assessing the characteristics, severity and opportunities of the market situation short termly have 

its own implication the performance of SC particularly when the market is evolve 

unpredictability and short timely have a positive and significant effect. However, to best of the 

researcher knowledge no studies has been empirically tested the relationship between market 

sensitivity and supply chain performance. To address this limitation, the following hypothesis 

could be considered. 

H1a: There is positive relationship between short term sensitivity to market and supply chain 

performance. 

2.6.1.2 Volume Flexibility and Supply Chain Performance 

Arawati (2001) defined volume flexibility as the ability to adjust capacity to meet change in 

customer demand quantities. In addition, Grigore (2007) defined volume flexibility as the 

ability to effectively increase and decrease production in response to customer demand.  

Volume flexibility directly impacts supply chain performances by preventing out of stock 

conditions for product that are suddenly in high demand or by preventing high inventory 

levels (Grigore, 2007). The researcher argues that the amount (units) of products firms hold 

to serve customers have an impact on supply chain performance. Additionally, the capacity 

to adjust and produce products flexibly either to increase or decrease production capacity 

have its own impact especially in terms of SC costs and lead time. However, to the best of 

the researcher knowledge no research has been empirically tested the relationship between 

volume flexibility and supply chain performance. To address this limitation, the following 

hypothesis was considered: 
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H1b: There is a positive relationship between volume flexibility and supply chain 

performance. 

2.6.1.3 Variety Flexibility and Supply Chain Performance 

Alfalla-Luque et al., (2018); Arawati (2011)defined product variety flexibility as the ability 

to rapidly respond to short term changes in demand and supply by providing a number of 

different versions of products at a single point in time. Martin and Ishii (1996) argue that 

increasing product variety has an impact on various logistics operations and costs, Variety 

induces different indirect cost that are difficult to capture such as raw material costs, work 

in process, finished goods and post-sale service inventories and logistics costs cited in (Park 

et al., 2004).Increasing variety increases the inventory levels and inventory costs (Ittner and 

Fisher, 1999; Thonemenn and Bradley, 2002). Benjaafar et al., (2002) examined the effect 

of product variety on inventory related costs and showed that total cost increases linearly 

with the number of products. In contradiction to the above general perception, Rajagopalan 

&Swaminathon(2001), using mathematical programming model, show that if plants has the 

ability to acquire additional capacity, increasing product variety may not result  in excessive 

inventory and the total inventory cost are insignificant.  Er and MacCarthy (2003) also asserted 

that increasing variety alone does not have a significant impact on the average of total inventory. 

Thonemenn and Bradley (2002) suggest that high product variety decreases supply-chain 

performance measured in terms of replenishment lead time and cost. The net impact of product 

variety on supply chain performance is uncertain when considering both the positive impact of 

variety on sales and the negative impact of the increased inventory and out-of-stock due to high 

product variety (Mahrjoo&Pasek, 2014). The determination depends on the trade-off between 

these positive and negative effects. Thus, in this research, the study will examine both types of 

impacts, simultaneously and based on the above arguments, the researcher hypothesize the 

following hypothesis: 

H1c: Product variety flexibility has an impact on supply chain performance. 

2.6.2 Supply Chain Adaptability and Supply Chain Performance 

A few studies show that SC adaptability can result in significant cost savings and high customer 

demand fill rate (Dubey et al., 2015; Chan, 2010). In supporting this, Eckstein et al., (2015) 
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conclude that SC adaptability has a positive effect on cost performance and on operational 

performance. Moreover, Dubey and Gunasekaran (2016) state that SC adaptability is positively 

linked to humanitarian SC performance. According to Baramichai et al., (2007) both a flexible 

and adaptable supply chain could lead to a better company performance compare with only a 

flexible supply chain. In relation to SC adaptability, Chan et al., (2009) concluded that the 

flexible and adaptable supply chain helps not only in improving the company performance but 

helps also in improving the supplier performance. Rameshwar et al., (2015) support the founding 

of Lee, 2004; Whitten et al., 2012 which states that supply chain adaptability can improve supply 

chain performance. The researcher also argues that SC dynamism; disruption cases from external 

forces, global-scale competition have a significance impact on SC. In relation with this firms 

should become adaptive so as to change quickly, and to adapt to the environment as well as to 

meet the new supply chain environmental needs constantly. Based on the above, in this study, the 

researcher expects an effect to the supply chain adaptability on the supply chain performance and 

claims that: 

H2: Supply chain adaptability has a significant and positive effect on supply chain 

performance. 

2.6.2.1 SC Organizational Design and Supply Chain Performance 

As Kim(2007) states empirical result indicates that in the long run, intermediate organization 

types such as functional and process staff organization that the supply chain management 

department maintains an adequate level of balance and harmony with other functional 

departments while it controls, adjusts, and integrates various supply chain management activities 

effectively must be advised. Oqulin (2014) argues that organizational supply chain structure that 

allows the formation of networked supply chain capabilities, which in turn leads to better supply 

network performance and value creation. Further, the finding of Kim (2007) reveals that a more 

dynamic and extensive approach to organizational design of SC is necessary to supply chain 

performance. Moreover, Valaei (2017) states that organizational structure has a significant 

positive impact on supply chain management. Based on this explanation, this study considered 

the following hypothesis: 
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statement, this study will seek to find out the impacts of triple-A supply chain on supply chain 

and organizational performance and the study was examined the mediating roles of supply chain 

performance in between triple-A supply chain and organizational performance. 
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2.11 Identified Literature Gaps 

From the above literature reviews, the researcher identified that there are some theoretical and 

empirical literature gaps which was not have deep explanation about the relationship between 

triple-A SC and its dimension with supply chain performance particularly, Literatures on triple-A 

SC dimensions of agility such as short term market sensitivity, volume flexibility and variety 

flexibility impacts on supply chain performances is scant. Further, empirical literatures lack on 

the examinations of SC agility impacts on SC performance. In case of supply chain adaptability 

dimensions including SC organizational design, use of technology and medium & long term 

market knowledge the researcher found insignificant theoretical and empirical literature 

explanation. Even if the impacts of SC adaptability on SC performance were studied and 

literatures explained its impact on humanitarian SC performance, yet there is a relatively a few 

were analyzed its impact on the commercial SC performance.  Lastly, there was a little literature 

gaps on the impacts of SC alignment dimensions such as process, information and incentive 

alignments on SC performance. A relatively handful of empirical literatures and studies were 

found that analyses the impacts of the joint triple-A SC on SC performance as a 

multidimensional constructs, but there has not been found any empirical and theoretical 

literatures which tries to analyses the impacts of individual variables. Thus, hopefully this study 

will fill all of these gaps and will tries to contribute for future studies related with supply chain 

management. 

2.12 Chapter Summary 
As discussed in the above chapter, this study was tries to analyze literatures which are mainly 

related with the theoretical and empirical explanation of triple-A SC, SC performance and 

organizational performance as well as to develop the proposed research hypothesis. Following 

this chapter, the next chapter will analyze the research methodology of the study. 
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CHAPTER THREE 

RESEARCH DESIGN AND METHODOLOGY 

3.1 Introduction 

This chapter of a study details the methodology used to conduct this research. The chapter starts 

with the description of research methodology, method and technique. And then the second 

section of this chapter was discussed research design in which the study employs. Thirdly, 

research paradigm and type of research paradigm were employed. The fourth sections were 

analyzed research approach, its classification and appropriate approach to this research study. 

The fifth parts of this chapter were presented target population, sampling and sampling 

technique. The sixth, seventh and the last part of this study will presents the method of data 

collection, data collection instrument and data analysis techniques respectively.  

3.2 Research Methodology  

Kothari (2004) argues that research methodology is the way to systematically solve the research 

problem and it is a science of studying how research is done scientifically. Research 

methodology refers the procedural framework within which the research is conducted (Remenyi 

et al., 1998). Moreover, the research methodology is characterized by procedures and methods 

for arriving at the results and findings and tools for proofing or disproving such knowledge 

(Nachamias et al., 1996). In supporting them Schwardt (2007) defines a research methodology as 

a theory of how an inquiry should proceed. It involves analysis of the assumptions, principles 

and procedures in a particular approach to inquiry. Kothari (2004) argues that research method is 

the method that the researchers use in performing research operations, e.g., analyzing of 

documents, observation, questionnaires and interview. Moreover, research method refers to the 

behavior and instruments used in selecting and constructing research technique. While research 

technique is the behavior and instruments in which the researchers use in performing research 

operations such as making observations, recording data, techniques of processing data etc. 

(Kothari, 2004).  
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3.3 Research Design  

A research design is a plan, structure and strategy of investigation so conceived as to obtain 

answers to research questions or problems. It includes an outline of what the researcher will do 

from writing the hypothesis and the operational implications for the final analysis of data, 

Kerlinger, 1986 as cited in Kumar (2011). Further, Kerlinger (1986) argue that a research design 

is a procedural plan that is adopted by a researcher to answer questions in a valid way. 

Kothari (2004) noted that deciding regarding to what, where, when, how much, by what means 

concerning an inquiry or a research study constitutes a research design. Further, he argues that a 

research design is the arrangement of conditions for the collection and analysis of data in a 

manner that aims to combine relevance to the research purpose with economy in procedure. In 

conclusion, research design is a blueprint which deals with the methods of selecting item to be 

observed, the conditions under which the observation are to be made, the questions of how many 

items are to be observed and how the information and data gathered are to be analyzed; and the 

techniques by which the procedures specified in the sampling, statistical and observational 

designs can be carried out.  

According to Babbie (2007) design of research can be classified into descriptive, explanatory and 

exploratory. Descriptive research is a study that seeks to portray an accurate profile of persons, 

events and situations (Robson, 2002). In this purpose of research the researcher observes and 

then describes what was observed about a phenomenon as it is perceived (Babbie, 2007). Robson 

(2002) argues that studies that could be an explorer where a study is conducted to explore and 

find out what is happening, or to seek new insights about a phenomenon in a new light. Mostly, 

this approach typically occurs when a researcher examines a new interest or when the subject of 

the study itself is relatively new (Babbie, 2007). Lastly, an explanatory research tries to establish 

the relationship that exists between one or more variable, this purpose of research aims to 

identify how one variable affects the other; it seeks to provide an empirical explanation for the 

causality and causes and effect relationship between one or more variable (Saunders et al., 2000, 

2007; Malhorta &Birks, 2007; cooper & Schindler, 2006). 

Therefore, this study is an explanatory hypothesis testing research design that aims to investigate 

and test effect relationship between triple-A SC and its dimensions on supply chain performance 
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is the third approach in which instead of moving from theory to data as a deduction or data to 

theory as an induction, it moves back and forth in reality by merging the two approaches. Given 

the this explanation, the researcher concluded that deductive approach was the most obvious and 

important approach to this study, since the study utilizes the literature to test theories on triple-A 

SC &its dimensions, supply chain performance and organizational performance. 

3.7 Research Strategy and Time Horizon 

3.7.1 Research Strategy 

According to Saunders et al., 2012 as cited in Al Kindy et al., (2016) research strategy is a plan, 

how a researcher will follow in order to answer the research question. It is the methodological 

connection between researcher philosophy and subsequent choice of method to collect and 

analyses data (Denzin& Linclon, 2005 cited in Al kindy et al., 2016). Yin (2003) argues that 

there are four primary strategies in the science of conducting research. Thus are experimental, 

survey, case study and analysis of archival information. Each of these strategies has a different 

way of collecting and analyzing empirical evidence and can be used for exploratory, descriptive 

or explanatory research. Saunders et al., (2012) specify that quantitative research is associated 

with experiment and survey research strategy. Survey research is typically related to the 

deductive approach, by utilizing a questionnaire for collection of a great amount of data from a 

sizeable population in an extremely most economical method (Al Kindy et al., 2016). The survey 

sample is drawn from a known target population and a structured questionnaire is used, and may 

be complemented interviews (Saunders et al., 2012). 

Accordingly, this study was used survey research strategy. The first reasons for utilizing this 

strategy were because of the research questions and the objectives of the study of which are more 

related to collecting numerical data to investigate the relationship between variables. Secondly, 

this study is an explanatory hypothesis testing study that is deductive in approach to examine the 

relationships between triple-A supply chain, supply chain performance and organizational 

performance. Therefore, the study was requiring a collection of quantitative data through survey 

questionnaires which can be quantitatively analyzed with statistical techniques. 
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short product life cycle, which is related to fashion product that needs an adaptable, agile and 

aligning of stockholders interest to be successful in the market. So from this point of view the 

study concentrated on these two companies in order to get more response and making 

generalizations through testing hypothesized relationship within the research variables.  

3.8.2 Sample Technique  

Sekaran (2000) argue that a sample can be defined as a subset of the population. On the other 

hand, Schofield (1996) describes sample as a set of elements selected in some way from a 

population. Moreover, Bryman and Bell (2003) define it as the segment of the population that is 

selected for investigation. 

Sampling technique can be probability and non-probability sampling (De Vaus, 1996; Schofield, 

1996; Bryman and Bell, 2003 and Sekaran, 2000). A probability sampling is a sample in which 

each element within the population has an equal, or at least a known, probability of being 

selected within the sample. Bryman and Bell (2003) define probability sampling as the sample 

that has been selected using random selection so that each unit in the population has a known 

chance of being selected. In probability sampling, as a result of the fact that all the units within 

the population have the same probability of being included in the sample, Bryman and Bell 

(2003) and Bryman and Cramer (1994) argue that it is generally assumed that probability sample 

will be a more representative sample of the population and that is the main aim of using it to 

reduce the sampling error and to keep it to a minimum.  

In contrast, a non-probability sampling contains some procedures that do not include random 

sampling at some stage in the process (Krathwohl, 1997). Within the same line, Bryman and Bell 

(2003) define non- probability sampling as a sample that has not been selected using the random 

selection method, this implies that some units in the population are more likely to be selected 

than others. According to Sekaran (2000) non-probability samples can be divided into 

convenience sampling, quota sampling and purposive (judgmental) sampling. Convenience 

sampling is used when the researcher selects sampling units that are conveniently available. In 

purposive sampling, a researcher selects sampling units for a certain purpose (De Vaus, 1996). 

Hence, for the purposes of conducting this research study, probability (random) sampling 

technique was preferable, and desirable because of this type of sampling technique are more 

likely to produce a representative sample, reduce the sampling error, and enable estimates of the 
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organize and compile relevant items from different sources as a single and unified research 

questionnaire. 

A questionnaire is a data collection instrument consists of a series of questions and other 

Prompts for the purpose of gathering information from respondents (Abawi, 2013). In supporting 

this, Pandey (2015) describes a questionnaire as a systematic compilation of questions that are 

submitted to a sample respondent to obtain accurate, precise and timely information. In a 

questionnaire, there is no one to explain the meaning of questions to respondents; it is obliged 

that the questions are clear and easy to understand. Also, the layout of a questionnaire should be 

easy to read and pleasant to the eye and the sequence of questions should be easy to follow. A 

questionnaire should be developed in an interactive style. This means respondents should feel as 

if someone is talking to them (Kothari, 2004). Questionnaires can be structured or unstructured. 

Structured questionnaires are definite, concrete and predetermined. There are also two forms of 

questionnaires that are, open ended and closed ended (Kumar, 2011).  

Accordingly, this research adapted research questionnaires from Luque et al., (2018) to measure 

triple-A SC and its dimensions, from Qrunfleh &Tarafder (2012), Wong et al., (2011) and Qi et 

al., (2009) to measure SC performance, and from Qi et al., (2009) to measure organizational 

performance. 

The survey questionnaire has four sections with a total of 49 questions. The first section of 

questions aimed to collect demographic information about respondent profiles. The other three 

sections of the questions covered all the specific study objectives. To start, the second section is 

related to triple-A SC dimensions with a total of 27 items. All of these items were adapted from 

Luque et al., (2018), their respective validity and reliability were validated by a panel of experts 

in order to ensure content validity and a pilot test was conducted at several plants with pre-test 

that had been analyzed for reliability, validity and internal consistency. Each item in the study of 

Luque et al., (2018) was tailored to the expertise and validity, internal consistency and validity 

construct was presented good values in the scale that were finally used. The third section of the 

questionnaire focused on the mediating variable of SC performance, which had nine items 

adapted from Qrunfleh and Tarafder (2012), Wong et al., (2011) and Qi et al., (2009). 

Questionnaires adapted from Qi et al., (2009) had a sufficient reliability with the alpha values 
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Convergent and discriminate validity has been used to assess construct validity. Convergent 

validity is established when the scores obtained with two different instruments measuring the 

same concept are highly correlated. Whereas discriminant validity is established based on theory 

and when two variables are predicted to be unrelated, and the scores obtained by measuring them 

are indeed empirically found to be so (Bajpai and Bajpai, 2014).  

Bajpai and Bajpai (2014) state that there are methods that could be used to check construct 

validity of the instrument such as correlation analysis, factor analysis and the multitrait, multi-

method matrix of correlations. Therefore, in connection with the above brief description of this 

study, in order to check construct validity of research instrument convergent and discriminant 

validity were tested. Convergent validity was tested and checked through factor loading and 

average variance extracted and Fornell-Lacker Criterion were used to test discriminant validity. 

3.11.2.1 Pretest 

Hilton (2017) argues that pretest is a method of checking that questions work as intended and are 

understood by those individuals who are likely to respond. Conducting pretest is useful for 

avoiding respondent misinterpretation of questions. Another reason for conducting a pretest is in 

order to determine, to know in advance any kinds of warning about potential problems in the 

research instrument, to avoiding wording error, and structural problems if methods and 

instruments are appropriate. Using a pretest of the survey, researchers are able to ensure that the 

questions are clearly articulated and that the response options are relevant, comprehensive, and 

mutually exclusives and not just in their own estimation, but from the point of view of the 

respondents as well. Converse and Presser, (1986) also indicated making sure that researchers 

and respondents interpret the survey in the same way is the very highest concern in survey 

design, and pre-testing is one of the best ways to do this. Pretesting can bring to light those 

inevitable instances of obscure terminology, unfamiliar references, and ambiguous words and 

phrases that the developer did not initially see as problematic, but that could confound and 

frustrate respondent , hurt data quality and response rate(Draisma and Dijkstra,2004).Therefore, 

in order to overcome such problems on this research instruments the researcher were conducted 

pretest by distributing questionnaires for logistics and supply chain management experts and 

academicians here in Bahir Dar university. 
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modeled pictorially to enable a clearer conceptualization of the theory under study. The 

hypothesized model can then be tested statistically in a simultaneous analysis of  

an entire system of variables to determine the extent to which it is consistent with the data. If 

goodness-of-fit (in case of CB-SEM) is adequate, the model argues for the plausibility of 

postulated relations among variables; if it is inadequate, the tenability of such relations is 

rejected. 

Structural equation modeling (SEM) is one of the most powerful research methodologies 

currently used which is mainly follow one of the two procedures: composite-based partial least 

squares SEM (PLS-SEM as implemented by PLS-graph or SmartPLS software) (Wold, 1982; 

Hair,  Hult, Ringle and Sarstedt, 2017) and factor-based or covariance-based SEM (CB-SEM as 

implemented by LISREL and AMOS software) (Jöreskog, 1978; Rigdon, 1998) were greatly 

differ in their statistical methods, and have distinct goals and requirements (Hair et al., 2011; 

Henseler et al., 2009). 

The criteria for selecting these two multivariate structural equation model analysis depends on 

the number of guidelines among this, the research objective was explanation and prediction 

(PLS-SEM is recommended method); if the objective is only explanation it may advisable to use 

the CB-SEM (Hair et al., 2017). Latent variable scores needed for subsequent analysis (PLS-

SEM), data distribution which is normally distributed (parametric CB-SEM is recommended), 

non-normal distributed data (non-parametric PLS-SEM), the measurement philosophy (for 

composite based-PLS-SEM is preferable), for common variance-CB-SEM are recommended. 

The issue of sample sizes also another criterion for selecting these two techniques. Regarding to 

sample size, PLS-SEM can achieve high levels of statistical power with small sample size (35-

50) and a larger sample size (250+) increases the precision (consistency) of PLS-SEM 

estimation. Surprisingly, Chin and Newsted (1999) stated that PLS-SEM can give meaningful 

information even from sample size as low as 20 

Accordingly, the current study used PLS-SEM because of (1) the objectives of this study were 

not only explanatory study, but also a predictive in nature since previous studies has been 

focused only on SC agility, adaptability and alignment impacts on supply chain and 

organizational performance and ignored, overlooked as well as neglected the impacts of each 
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and examine the research hypothesis, analyses preliminary analysis to ensure data accuracy and 

tries to concluded the actual result with the past studies.  
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As shown in the above table 4.1, 175 questionnaires were administered for sample respondents. 

Out of these 168 questionnaires were successfully returned which implies that 96% of overall 

response rate, 7 out of 175 were not returned, 6 out of 168 questionnaires were returned but 

incorrectly filled which mean they are not sufficient for data analysis. As a result, in combination 

162 (92.57%) have an effective response rate, which is sufficient for data analysis using partial 

least square structural equation modeling. 

4.3. Demographic Profiles of Respondent 

Category Frequency Percent Cumulative % 
Level of 
Qualificatio
n 

1 Below Diploma 17 10.5 10.5 
2 Diploma 30 18.5 29.0 
3 Degree 97 59.9 88.9 
4 Masters and above 18 11.1 100.0 

 Total 162 100  
Job 
Category 

1 Purchasing 13 8.0 8.0 
2 Quality assurance management 10 6.2 14.2 
3 Marketing and promotion 24 14.8 30 
4 Material management 11 6.8 36.8 
5 Production management 93 57.4 94.2 
6 General manager & Supervisor  11 6.8 100.0 

 Total 162 100.0  

Table4. 2 Demographics profiles of respondent 

The above table 4.2 describes demographic profiles of the respondent in both targeted 

companies. The researcher was asked respondents to categorize themselves in terms of their 

levels of academic qualification. As a result of 97 (59.9%) of the respondent are a first degree 

holders, 30 (18.5%) have diploma, 18 (11.1%) were a master holders and above, and 17 (10.5%) 

of the respondent have categorized under below diploma. This shows that the respondents have 

the ability to respond the proposed questions and given correct response. As a result the 

reliability and validity issues of questions were not face such problems.  

Finally, respondents were asked to categorize themselves in terms of job category in which they 

operated. As a result, 93 (57.4%) of the respondent are operated in production management, this 

takes the lion shares of this study respondent profiles. 24 (14.8%) are operated in marketing and 

promotion, 13 (8%) of the respondent were working in the purchasing department, 11 (6.8%) 

also operated in material management and out of 162 (100%) of the respondent 11 (6.8%) of the 
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Table4. 5 Results of Factor Analysis using Principal Component analysis  

                                                      Rotated Component Matrixa Commona- 
lities  Items FP INCEA INFO

A 
MLTMK   OP   PA SCOD   SCP STMS  UT VAF VOF 

FP4 0.691 .123 -.018 -.026 -.083 .103 -.020 .118 -.054 -.027 -.101 -.092 0.695 
FP5 0.597 .026 .072 -.089 -.109 -.040 .000 -.012 -.055 .039 -.018 -.166 0.723 
FP3 0.790 -.048 -.053 .111 .045 .044 .016 .068 .091 -.077 -.017 -.066 0.682 
FP2 0.859 -.080 .077 .062 .218 -.217 .213 -.014 -.081 .046 -.052 .200 0.751 
FP1 0.807 -.109 .033 .092 .298 -.023 .181 -.012 -.003 .027 .014 .200 0.683 
INCEA3 .023 0.847 -.072 .088 .049 .060 .107 -.007 .108 .025 -.062 -.035 0.910 
INCEA2 .091 0.834 .050 .009 .060 -.004 .222 .032 .085 .147 -.041 -.037 0.811 
INCEA1 .102 0.814 .045 -.074 .010 -.045 .255 -.127 -.018 .064 -.109 -.038 0.944 
INFOA2 .037 -.010 0.844 -.044 -.043 -.003 .003 .000 -.055 .032 .023 -.028 0.903 
INFOA1 -.040 .000 0. 823 -.022 -.071 -.048 .034 .069 -.102 .005 -.003 .017 0.908 
INFOA3 -.014 .080 0.870 -.018 -.140 -.028 -.025 .083 -.048 .022 -.022 -.027 0.888 
MLTMK2 .020 -.127 -.048        0.780 .055 .116 .041 -.018 .041 -.006 -.021 -.037 0.926 
MLTMK3 .027 -.091 -.091 0.822 .011 .100 .016 .030 .054 -.019 .012 -.049 0.854 
MLTMK1 .047 -.024 -.057 0.849 .002 -.006 -.043 -.097 .064 -.046 .017 -.008 0.885 
OP3 .058 .130 .040 -.031 0.728 .140 -.099 -.026 -.053 -.054 .127 .035 0.680 
OP1 .067 -.083 .037 -.057 0.784 -.040 -.043 .018 -.059 -.134 .005 -.023 0.716 
OP5 .047 .086 -.034 .065 0.730 .090 .075 .108 -.041 .205 .029 -.185 0.610 
OP2 -.014 -.088 -.047 -.079 0.774 -.182 .108 .025 -.175 -.074 -.052 .153 0.604 
OP4 -.100 .044 -.209 -.112 0.786 .003 .022 .054 .072 .122 -.004 -.090 0.615 
PA3 .050 -.042 .019 .030 -.108 0.880 -.013 -.012 -.014 -.066 -.103 .047 0.659 
PA2 .086 -.018 -.006 -.108 .011 0.877 -.072 -.062 .087 -.094 -.067 .131 0.755 
PA1 .020 .248 .148 .010 .005 0.734 -.007 -.020 -.028 -.022 .062 -.032 0.709 
SCOD3 -.098 .005 -.018 -.054 -.006 .088 0.876 .062 -.012 -.002 .059 -.073 0.922 
SCOD2 -.026 -.011 .073 -.038 .004 .050 0.850 .157 -.007 -.085 -.022 -.207 0.956 
SCOD1 .102 .064 -.034 -.070 -.073 .011 0.908 .009 -.178 -.107 -.058 .108 0.901 
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SCP2 -.059 -.107 -.039 -.010 -.014 .110 -.115 0.832 .035 .018 -.140 -.217 0.780 
SCP1 -.071 .068 -.005 -.065 -.009 .009 .048 0.820 .092 -.034 -.088 .089 0.721 
SCP3 .047 -.007 -.073 -.085 -.075 .147 -.112 0.851 .041 .094 .068 -.045 0.779 
SCP4 .084 .053 .087 -.028 .019 .077 -.086 0.790 -.105 .121 .008 -.032 0.701 
SCP6 .043 -.005 -.021 .078 -.092 -.010 .095 0.843 -.001 -.052 .137 -.064 0.724 
SCP5 -.017 -.010 -.115 -.023 .023 -.142 .083 0.821 .110 .027 -.070 .004 0.685 
STMS2 .053 -.032 .017 .001 -.007 -.064 -.060 -.027 0.887 -.039 .007 -.043 0.859 
STMS1 -.083 .037 .019 -.066 .023 -.053 -.073 -.041 0.869 .018 -.144 -.068 0.910 
STMS3 -.141 -.007 .068 -.015 -.009 -.072 -.070 -.045 0.859 .185 .142 .002 0.868 
UT2 -.082 -.036 -.014 .040 -.035 .144 -.098 .040 .010 0.836 -.094 .095 0.960 
UT3 -.002 .004 .040 -.021 .089 .262 -.098 -.001 .102 0.862 .025 .167 0.936 
UT1 .068 -.062 .012 -.079 .219 .205 .112 .096 .063 0.918 -.142 -.020 0.908 
VAF2 .033 -.039 -.105 .076 -.006 -.007 -.032 .176 -.079 -.029 0.861 -.061 0.823 
VAF3 .006 -.038 -.013 .048 .008 .003 -.056 .217 -.091 -.049 0.881 -.046 0.829 
VAF1 .053 -.005 -.049 -.056 -.055 .128 .027 .252 .007 -.011 0.866 -.047 0.917 
VOF1 -.048 -.050 -.053 .219 .096 .008 .014 .013 -.018 .055 .066 0.847 0.911 
VOF2 -.020 -.063 -.110 .190 .039 -.023 .113 .079 -.118 .035 .027 0.882 0.803 
VOF3 .007 -.124 -.065 .283 .046 .177 .058 -.053 -.070 .056 -.041 0.850 0.857 
Eigenvalue 2.975 2.843 2.836 2.681 2.650 2.415 2.396 2.390 2.384 2.368 2.360 2.219  

---------- 
----------- 

% Variance 7.42 7.10 7.09 6.67 6.63 6.00 5.98 5.98 5.92 5.87 5.85 4.96 
Cumulative 
% 

7.42 14.52 21.61 28.27 34.91 40.91 46.89 52.87 58.79 64.66 70.50 75.46 

Extraction Method: Principal Component Analysis 
    Rotation: Varimax with Kaiser Normalization 

a. Rotation Converged 12 Iteration 
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Table4. 7 Results of Discriminant Validity of outer model           

Using Fornell-Larker Criterion(1981) validating DV               
Constructs FP INCEA INFOA MLTMK OP PA SCOD SCP STMS UT VAF VOF 
FP 0.755 

           INCEA 0.095 0.832 
          INFOA 0.096 0.752 0.846 

         MLTMK 0.111 0.573 0.719 0.818 
        OP 0.263 0.037 0.113 0.002 0.761 

       PA 0.176 0.21 0.321 0.174 0.164 0.833 
      SCOD 0.045 0.744 0.591 0.735 0.046 0.159 0.878 

     SCP 0.171 0.211 0.225 0.198 0.305 0.572 0.177 0.827 
    STMS 0.027 -0.052 -0.04 -0.05 0.188 -0.001 -0.128 0.165 0.871 

   UT 0.056 0.737 0.58 0.73 0.057 0.162 0.132 0.18 -0.13 0.872 
  VAF 0.045 -0.039 -0.028 -0.038 0.19 0.011 -0.158 0.236 0.345 -0.161 0.87 

 VOF 0.067 0.003 0.011 0.006 0.2 -0.025 -0.094 0.174 0.93 -0.093 0.395 0.86 
The off-diagonal values are the correlations between latent variables and the diagonal are the square root of AVE. 
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The Research Measurement Model (Outer Model) Using PLS- Algorithm 

 

Figure4. 1 PLS-SEM Output for the Research measurement model Assessment 
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4.7. Validation of Hierarchical Component Models (HCMs) 

Examine first order model dealing with a single layer of constructing is quite simpler than 

research, construct wish to examine HCMs that needs to be operationalized at higher levels of 

abstraction. Establishing such higher-order models or hierarchical component models (HCMs), 

as they are usually called in the context of PLS-SEM (Lohmöller, 1989), most often involves 

testing higher-order structures that contain two layers of constructs (Hair et al., 2017). 

According to Hair et al., (2017) there are three main reasons to inclusions of HCM in a PLS path 

model. First, by establishing HCMs, researchers can reduce the number of relationships in the 

structural model, making the PLS path model more parsimonious and easier to grasp. Second, 

HCMs prove valuable if the first-order constructs are highly correlated. When this situation is 

present, estimations of the structural model relationships may be biased as a result of Collinearity 

issues, and discriminant validity may not be established. In situations characterized by 

collinearity among constructs, establishing a higher-order structure can reduce collinearity issues 

and may solve discriminant validity problems. Third, establishing HCMs can also prove valuable 

if formative indicators exhibit high levels of collinearity. Provided that theory supports this step, 

researchers can split the set of indicators and establish separate first-order constructs that jointly 

form a higher-order structure. 

HCMs models have two elements: the higher-order component (HOC), which captures the more 

abstract entity, and the lower-order components (LOCs), which capture the sub dimensions of 

the abstract entity. Each of the HCM types is characterized by different relationships between (1) 

the HOC and the LOCs and (2) the constructs and their indicators. For example, the reflective-

reflective type of HCM indicates a (reflective) relationship between the HOC and the LOCs; 

thereby each of the constructs is measured by reflective indicators. Conversely, the reflective 

formative type indicates (formative) relationships between the LOCs and the HOC, whereby 

each construct is measured by reflective indicators (Hair et al., 2014). 

Ringle (2013) and Becker et al., (2012) argue that the three pitfalls while researchers apply 

HCMs. First, the number of indicators per lower order component should be balanced. 

Otherwise the estimated relationships between the higher and the lower order components may 

be biased. Second, researchers usually do not evaluate the higher order constructs, although the
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Figure4. 3 PLS-SEM Outputs of SC Adaptability 2nd order construct 

 

Figure4. 4 PLS-SEM Outputs of SC Alignment 2nd order construct 
 



 
 

92 
 

 

Figure4. 5 PLS-SEM Outputs of Organizational Performance 2nd order construct 

4.7.2. PLS-SEM Outputs of Third order construct 

 

Figure4. 6 PLS-SEM Outputs of triple-A SC 3rd order construct 
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Table4. 13 Results of measurement model evaluation for Triple-A SC (3rd) order construct 

 

Note: The non-diagonal values are the correlations between latent variables and the diagonal are the square root of AVE. 

 

 

 

 

Table 4.12 Discriminant, Convergent validity and Internal consistency of Triple-A SC (3rd) order construct
Discriminant Validity    ICR CV

INCEA INFOA MLTMKPA SC Ad SC Ag SC Al SCOD STMS TRIPLE-A SCUT VAF VOF ALPHA CR AVE
INCEA 0.834 0.78 0.872 0.696
INFOA 0.752 0.849 0.804 0.886 0.721
MLTMK 0.564 0.715 0.827 0.767 0.866 0.684
PA 0.207 0.314 0.158 0.833 0.777 0.871 0.694
SC Ad 0.453 0.664 0.461 0.161 0.817 0.936 0.947 0.668
SC Ag -0.029 -0.02 -0.042 -0 -0.102 0.849 0.951 0.959 0.721
SC Al 0.239 0.357 0.589 0.485 0.579 -0.025 0.669 0.836 0.871 0.448
SCOD 0.746 0.592 0.741 0.148 0.228 -0.114 0.685 0.887 0.863 0.917 0.786
STMS -0.048 -0.039 -0.059 0.002 -0.108 -0.245 -0.042 -0.115 0.873 0.843 0.906 0.762
TRIPLE-A SC0.21 0.134 0.306 0.282 0.171 -0.203 0.51 0.407 -0.21 0.582 0.895 0.861 0.339
UT 0.744 0.591 0.739 0.15 0.765 -0.123 0.684 0.657 -0.12 0.435 0.88 0.857 0.913 0.779
VAF -0.036 -0.025 -0.05 0.012 -0.125 0.452 -0.027 -0.14 0.32 -0.215 -0.2 0.871 0.841 0.904 0.759
VOF 0.001 0.006 -0.014 -0.03 -0.066 0.078 -0.003 -0.078 0.341 -0.166 -0.1 -0.45 0.862 0.826 0.896 0.743
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4.8. Results and Discussion of Structural Model: Direct Hypothesis Testing 

Five step approach introduced by Hair et al., (2013) was used to measure the structural model of 

this study. The first approach is a multicollinearity assessment among the construct variables to 

which the VIF value should less than 5.0 to say the data does not have multicollinearity issue 

(Hair et al., 2014; 2013; 2017). Testing the assumptions of multicollinearity which is defined as 

the degree of correlation between indicators (item level) and construct (Hair et al., 2010) are a 

must issue for this study because, high level of collinearity can prove a methodological and 

interpretational standpoint, and affects the results of analysis in two aspects: 1, it boosts the 

standard error and thus reduce the ability to demonstrate that the estimated weights are 

significantly different from zero. 2, high collinearity can result in the weight being incorrectly 

estimated as well as in their sign being reversed (Hair et al., 2014).  

In the context of PLS-SEM, a tolerance value of 0.20 or lower and a VIF(variance inflated 

factor) value of 5 and higher, respectively indicate a potential collinearity problem (Hair, Ringle, 

& Sarstedt, 2011). Otherwise, consider eliminating indicators, merging indicators into a single 

index, or creating higher-order constructs to treat collinearity problems.  These levels indicate 

that 80% of an indicator's variance is accounted for by the remaining formative indicators 

associated with the same construct (Hair et al., 2014). As a result, for this study multicollinearity 

test were conducted using PLS-SEM smartpls3. 2.8 software for each indicator (items) and the 

values of VIF for each indicator below table 4.14 are less than 5 and while the values of 

tolerance statistic are greater than 0.20. Therefore, multicollinearity issue is not a problem for 

this study (see table 4.14). 

 Table4. 14 Testing for Multicollinearity assumption 

Construct Indicators Tolerance VIF 
  
Short Term Market Sensitivity 

STMS1 0.546 1.831 
STMS2 0.388 2.573 
STMS3 0.484 2.067 

  
Volume Flexibility 

VOF1 0.627 1.594 
VOF2 0.389 2.57 
VOF3 0.459 2.177 

  
Variety Flexibility 
  

VAF1 0.579 1.726 
VAF2 0.451 2.218 
VAF3 0.442 2.262 

  SCOD1 0.566 1.766 


















































































































