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Abstract 

      In spite of an ever-accumulating body of research on the topic of supply chain 

management (SCM), an agreed upon definition or framework regarding its essential 

constructs or practices does not exist.  There are, however, a few leading academic 

perspectives on SCM which have been bolstered by the acceptance of industry leaders.  

One such perspective is that as presented by the Global Supply Chain Forum (GSCF).  

Moreover, the scientific development of SCM as a comprehensive discipline has suffered 

from a lack of empirically validated models upon which advances in theory must be 

based.  Likewise, this deficiency has hampered a complete understanding of SCM as well 

as the ability to prescribe actions for effectual implementation.  This study applies 

established survey methods in order to expand the body of knowledge pertaining to SCM 

by empirically validating the relationships conceptualized by the GSCF framework 

through analysis of the perception of mid-level managers and senior level business 

executives from a variety of industries.  Specifically, strategic implementation of three of 

the framework’s eight SCM processes (i.e. customer service management, order 

fulfillment, and demand management) and their associated impact on both competitive 

advantage and organizational performance are measured. 
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I. Introduction 

 

Background 

 As the nature and type of challenges faced by organizations shift with the times, 

business leaders constantly seek to stay abreast of leading edge management theories and 

practices in order to maintain the competitive advantage and performance of their 

organizations.  Along with the process improvement theories of lean thinking and 

business process reengineering which emerged in the 1990s, the philosophy of supply 

chain management emerged as another potential avenue to the competitive edge sought 

by managers and leaders across the globe.  Nonetheless, in spite of an ever-accumulating 

body of research on the topic of supply chain management, an agreed upon definition or 

framework regarding its essential constructs or practices does not exist (Bechtel & 

Jayaram, 1997; Chen & Paulraj, 2004; Croom, Romano, & Giannakis, 2000; Ho, Au, & 

Newton, 2002; Min & Mentzer, 2004).  There are, however, a few leading academic 

perspectives on SCM which have been bolstered by the acceptance of industry leaders.  

One such perspective is that as presented by the Global Supply Chain Forum (GSCF). 

 In 1992, Dr. Douglas Lambert and others initiated the formation of a research 

center which would contribute significantly to the development, understanding and 

application of SCM.  Originally called the International Center for Competitive 

Excellence, this group would later be renamed the Global Supply Chain Forum upon Dr. 

Lambert’s move from the University of North Florida to The Ohio State University in 

1994.  The forum’s aim was to develop a SCM framework which provided “structure to 

assist academics with their research on supply chain management and practitioners with 
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implementation” (Lambert, 2008).  In 1994, the newly-formed GSCF developed its initial 

definition and corresponding framework on SCM.  The finalized definition and 

framework were established a few years later in 1998 with inputs from 3M; CEMEX; 

The Coca-Cola Company; CSX Corporation; Fletcher-Challenge; Goodyear Tire and 

Rubber Company; Hewlett-Packard Company; Limited Distribution Services, Inc.; 

Lucent Technologies; McDonald’s; Texas Instruments, Inc.; Unilever HPC, USA; and 

Whirlpool Corporation (Lambert, Cooper, & Pagh 1998).  Since then, the GSCF has been 

deeply involved in supply chain research as well as in degree programs and executive 

development programs around the world. 

Problem Statement 

  As several recent researchers (e.g. Chen & Paulraj, 2004; Croom, Pietro, & 

Mihalis, 2000; Ho, Au & Newton, 2002; Min & Mentzer, 2004) have noted, the scientific 

development of SCM as a comprehensive discipline has suffered from a lack of 

empirically validated models upon which advances in theory must be based.  Likewise, 

this deficiency has hampered a complete understanding of SCM as well as the ability to 

prescribe actions for effectual implementation.  Herein lays the problem with the GSCF 

framework on SCM.  Even as the GSCF has worked to bridge the gap between academia 

and industry by translating the theories advanced in research literature to viable practices 

and tools for business leaders, its framework has yet to be empirically validated.  

Initially, the framework was developed based on inputs and case studies of the supply 

chains of GSCF members.  Additionally, using their prior research, the existing SCM 

literature as well as inputs from the GSCF members, 80 interviews were conducted with 

managers representing various levels, functions and processes across 11 companies 
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(Lambert, Cooper, & Pagh, 1998).  However, measurement and analysis of the constructs 

outlined by the conceptual framework is necessary in order to refine SCM theory and 

enable effective SCM application and implementation. 

Research Objectives & Questions 

 The objectives of this research were twofold.  First, this research aimed to explore 

the relationships between the GSCF framework’s constructs in order to inform attempts 

at business leader implementation of key processes at the strategic level.  Second, it was 

the aim of this research to further the scientific development of SCM theory through 

empirical validation of the GSCF framework.  Specifically, this research offered three 

research questions based on framework-specific literature as well as related literature 

from the body of SCM research.  The corresponding hypotheses are discussed in Chapter 

II of this paper. 

1. How does implementation of key SCM processes impact organizational 
performance? 

 
2.  How does implementation of key SCM processes impact competitive advantage? 

 
3.  What is the relationship between organizational performance and competitive 

advantage? 
 

Methodology 

 The intent of this research was to use established survey methods and statistics to 

measure the relationships between degree of implementation of key SCM processes, 

organizational performance and competitive advantage.  A web-based survey was 

developed and distributed to 800 key business leaders.  The survey consisted of items 

which measured the perceptions of respondents in regard to their implementation of key 
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processes, and their firm’s level of competitive advantage and performance as measured 

against the (perceived) industry average.  Upon gathering respondent data, statistical 

analysis was conducted using the Statistical Package for the Social Sciences (SPSS) 

version 18. 

Assumptions/Limitations 

 This research made several key assumptions in order to limit the scope of the 

study and to facilitate data analysis.  First, in execution of this research, only data 

regarding the management of key business processes was considered.  For that reason, it 

was assumed that participating respondents and their firms had addressed the other two 

essential elements of the GSCF framework (i.e. supply chain network structure and 

supply chain management components).  Along those lines, it was specifically assumed 

that respondents and their firms had an established corporate strategy.  Another 

assumption was that individual respondents were able to accurately relate the nature of 

strategic-level trends within their respective firms.  Lastly, to aid measurement of 

perceptions related to competitive advantage and organizational performance, it was 

assumed that individual respondents were able to make an accurate assessment of their 

firm’s standing as compared to competitors within their industry.   

 In regard to limitations, this study was limited in scope in that it did not consider 

the relationships between—or effects on performance by—the elements of supply chain 

structure and management components.  Even more, this research was limited by an 

unusually low response rate.  Also, it should be noted that this study is one of three which 

looked at the GSCF framework.  Only three of the eight processes are discussed here:  

customer service management (CSM), order fulfillment (OF), and demand management 
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(DM).  Moreover, the framework is tested at the strategic level only and does not 

consider implementation of key processes at the operational level of business.  Lastly, 

this research does not offer any insight into the differences or relative performance of the 

GSCF framework as compared to other frameworks discussed in the SCM literature. 

Implications 

 The objectives of this research were to further the development of SCM theory 

through empirically validation of the GSCF framework.   Due to the low response rate 

and inability to conduct meaningful statistical analysis, this research represents an initial 

effort to validate the framework.  Subsequent research efforts will likely benefit from the 

survey instrument which was developed was well as the proposed model which can be 

used to guide future research endeavors. 
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II. Literature Review 

 

Overview 

 This chapter begins with a discussion of the GSCF definition of SCM and the 

essential elements of its framework regarding SCM.  Next, examples of past attempts to 

empirically validate other SCM frameworks are presented in order to set the stage for the 

proposed model and its associated hypotheses. 

 Furthermore, it should be noted that, in acknowledging the absence of an agreed-

upon definition of SCM in existing literature, the first portion of this paper simplifies the 

literature review by not considering other definitions or frameworks of SCM.  Since this 

study’s aim is to validate the GSCF framework, the following review focuses solely on 

GSCF-specific literature.  Other, pertinent literature pertaining to SCM will be discussed 

later, when considering the approach to validating the framework and the development of 

the validation model. 

Defining Supply Chain Management 

 Today, the GSCF defines SCM as “the integration of key business processes from 

end-user through original suppliers that provides products, services, and information that 

add value for customers and other stakeholders” (Lambert, 2008; p. 2).  This definition 

came as the result of an effort to both expand and re-conceptualize SCM by incorporating 

significant changes in the understanding of SCM as inferred from the then-existing 

literature as well as from the inputs of “leading edge practitioners”. Specifically, Cooper, 

Lambert, and Pagh (1997) offered that SCM was more than the integration of a firm’s 

logistics function with that of other internal and external functions.  Instead, they 
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suggested a concept of SCM which takes a process-oriented view of work activities, 

thereby de-emphasizing the traditional, “stove-piped” functions within and between 

firms, and allowing for integration and coordination of all business processes (Figure 1). 

 

 

  
Figure 1.  Global Supply Chain Forum Supply Chain Management Framework 

(Cooper et al. 1997). 
  

 Reviewing the rest of the existing SCM literature reveals many other attempts to 

accurately define exactly what is meant by SCM.  As a matter of fact, the lack of a 

universally accepted definition and interpretation of SCM has been noted from the 

earliest discussions on the topic (Bechtel & Jayaram, 1997) all the way up to recent 

studies (Gibson, Mentzer, & Cook, 2005; Ho, Au & Newton, 2002).   Croom, Romano, 
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and Giannakis (2000) identified the lack of an agreed-upon definition as one of the 

reasons for the incoherent nature of SCM research to date.  Therefore, in order to focus 

the review of existing literature, this paper considers only GSCF-specific research as it 

pertains to the concepts identified by the framework. 

The Three Essential Elements 

 Perhaps the single distinguishing characteristic of the GSCF framework is its 

unique focus on the need to integrate and manage multiple business processes across 

companies.  This aspect of the framework goes beyond simple coordination between the 

logistics function and other functions internal to a particular firm or even across multiple 

firms.  Rather, it encompasses all of the links and relationships between functions internal 

and external to a firm.  As Lambert et al. (2008) posit in their book Supply Chain 

Management:  Processes, Partnerships, Performance, “at the end of the day, supply 

chain management is about relationship management.  A supply chain is managed link-

by-link, relationship-by-relationship, and the organizations that manage these 

relationships best will win” (p. 6).  Furthermore, the GSCF bases its framework on three 

critical inter-related elements of supply chain management (Figure 2):  the structure of 

the supply chain, the supply chain business processes, and the supply chain management 

components (Lambert, Cooper, and Pagh, 1998).   
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Figure 2.  Supply Chain Management Components (Cooper, Lambert, & Pagh, 
1998). 

 

 The first of these three elements addresses the network of members and the links 

between members of the supply chain.  Decisions regarding the supply chain structure 

require managers to determine the key supply chain members with whom to link key 

business processes.  The business processes element refers to the activities which produce 

a specific output of value to the customer.  Decisions regarding business processes 

require managers to determine which processes should be linked with each of the key 

supply chain members.  Lastly, the management component element of the framework 

refers to managerial variables by which business processes are integrated and managed 

across a given supply chain.  Decisions regarding management components require 

business leaders to determine what level of integration and management should be 

applied for each process link.  As discussed previously, this research is limited in scope 

due to its focus on the business process element of the framework.  In the section that 

follows, the eight business processes will be presented with particular emphasis being 
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given to three in particular (customer service management, order fulfillment, and demand 

management). 

Overview of the Eight Supply Chain Management Processes 

 As indicated in the GSCF definition of SCM and as briefly presented in the 

discussion regarding the three essential elements of SCM, integration of key business 

processes across a given supply chain is given special emphasis in the GSCF framework.  

This is noted as important for at least a couple of reasons.  First, since businesses are 

often engaged in a variety of activities and relationships with other businesses, it is 

natural that some or all of their internal activities are linked together.  This reality creates 

the possibility for one company’s actions to not only affect the activities of its supply 

chain partners but also creates the possibility for that company’s actions to ripple 

throughout the supply chain and thereby affect the activities of the end-customer.  It 

follows, then, that the opportunity for enhanced performance in satisfying customer 

requirements lies in linking and managing internal key activities and business processes 

across multiple companies.   

 Secondly, process integration is necessary in order to synchronize supply chain 

activities and to avoid confusion in information flows.  In their study, Lambert, Cooper, 

and Pagh (1998) found that companies within the same supply chain had different 

activity structures with some companies emphasizing a process structure while others 

emphasized a functional structure.  Additionally, companies within the same supply chain 

were found to have different numbers of processes consisting of different activities and 

links between activities.  Further increasing the confusion, companies within the same 

supply chain called similar activities by different names or, in some cases, different 
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activities by similar names.  The identification of key business processes was offered as 

an essential element of the framework to assist practitioners in communicating and 

linking activities across firms.   

 Another distinguishing characteristic of the GSCF framework is that each of the 

key processes consists of both strategic and operational sub-processes designed from the 

perspective of a manufacturing firm sitting near the middle of the supply chain.  In 

defining the idea of a process, the framework uses Davenport’s definition:  “a structured 

and measured set of activities designed to produce a specific output for a particular 

customer or market” (Lambert, Cooper, & Pagh, 1998).  In general, the strategic sub-

processes comprise the actions and decisions related to establishing the overarching 

strategy and structure through which each of the processes is to be executed. The 

operational sub-processes, however, encompass the day to day activities which bridge the 

gap between overall strategy and delivery of products and services in accordance with 

agreements made with customers.  Moreover, each of the key processes extend out across 

the length of a given supply chain and permeate firms and traditional functional silos 

such as marketing, research and development, finance, production and purchasing and 

logistics (Croxton, Garcia-Dastugue, Lambert, and Rogers, 2001).  The eight SCM 

processes identified by the GSCF framework along with their brief explanations are listed 

below. 

 Customer Service Management (CSM):  involves administering the agreements 

between a firm and its customers with specific focus on proactively intervening 

on the customer’s behalf when problems arise in delivering on promises that have 

been made.   
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 Demand Management (DM):  involves the balancing of customer requirements 

with the capabilities of the supply chain through forecasting, reduction of demand 

variability as well as synchronization of supply and demand.   

 Order Fulfillment (OF):  includes all activities necessary to design a 

delivery/logistics network and enable a firm to meet customer requirements while 

minimizing costs.   

 Returns Management (RM):  consists of activities associated with managing the 

flow of returned products—to include returns mitigation and analysis—as well as 

reverse logistics.   

 Product Development and Commercialization (PD&C):  involves actions to 

provide structure for developing and bringing to market new products jointly with 

customers and suppliers.   

 Manufacturing Flow Management (MFM):  involves all activities necessary to 

obtain, implement and manage manufacturing flexibility in the supply chain and 

to move products through the plants.   

 Customer Relationship Management (CRM):  involves actions to identify key 

customer segments and to determine the structure and methods to be employed in 

delivering products and services to customers.   

 Supplier Relationship Management (SRM):  involves actions to provide the 

structure for how relationships with a firm’s key suppliers will be developed and 

maintained. 
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 In identifying these processes, Lambert, Cooper and Pagh (1998) acknowledged 

that the number of business processes critical and/or beneficial to integrate and manage 

between companies is likely to vary such that, in some cases, it may be appropriate to 

link one process while, in others, it is appropriate to link multiple or all key processes.  

This implies the need for business leaders to determine the need for and level of 

integration across the supply chain structure which is facilitated by the management 

components of the framework.   

 While very brief explanations have been provided for the eight SCM processes, 

what follows is a more in-depth—though still not comprehensive—discussion on the 

three processes with which this paper will later explore as they pertain to the validation of 

the GSCF framework.  For further, in-depth readings on the GSCF framework and its 

processes, reference Lambert’s Supply Chain Management:  Processes, Partnerships, 

Performance. 

Customer Service Management, Demand Management & Order Fulfillment:  
Strategic Sub-processes 
 
 Having already provided a brief overview of the eight processes, the three 

processes of interest to this particular research paper are now discussed.  It should be 

noted that though each process consists of both strategic and operational sub-processes, 

this discussion is limited only to the strategic aspects of each process for the sake of both 

brevity and practicality. 
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The Customer Service Management Process 

 As Croxton, Garcia-Dastugue, Lambert and Rogers (2001) state, “the customer 

service management process is the firm’s face to the customer”.  Through this process, a 

single point of contact and source of information are provided to the customer while 

product and service agreements (PSAs)—established as part of the CRM process—are 

proactively administered.  At the strategic level, the CSM process has four sub-processes.   

 In the first strategic sub-process, a customer service management team develops 

the customer service strategy for the set of PSA features identified during the CRM 

process.  Specifically, the CSM process team interfaces with the CRM process team to 

formulate a tiered customer service strategy.  This strategy is intended to parallel the 

array of established PSAs in order to account for the importance of customers, customer 

requirements, and the firm’s capabilities and profit goals.  Additionally, the team 

identifies the deliverables of the CSM process; identifies potential events which may 

arise while executing PSAs; operationalizes the triggers and signals for initiating action; 

and defines staffing, administrative and technological resources needed for executing the 

customer service strategy.   

 With potential “customer service events” having been identified, the CSM process 

team sets out to identify which events require responses and to develop standardized 

response procedures for those events.  For this sub-process, the primary goal is to 

establish guidelines which trigger customer service events and an appropriate response 

with enough time to resolve situations prior to customers being affected.   

 In the third sub-process, the CSM process team identifies the necessary 

infrastructure for implementing the response procedures developed in the second sub-
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process.  This includes identifying the sources of information needed to handle each 

event as well as appropriate communication protocols for internal and external 

coordination.  The CSM process team then determines the information technology and 

communication needs such that the systems used are able to identify problems associated 

with delivering on promises made in the PSAs.  If technical constraints arise, the CSM 

team works with the CRM process team in order to re-evaluate and, if necessary, modify 

components of affected PSAs. 

 Finally, in the fourth sub-process, the CSM process team develops the framework 

of metrics to be used in measuring the performance of the process and sets goals for 

performance improvement.  Metrics developed for the CSM process are developed with 

input from the CRM process team to ensure they are consistent with the firm’s objectives 

and reflect the customer’s expectations.  Ultimately, CSM process metrics should reflect 

the impact of CSM on the organization’s efficiency and financial performance. 

The Demand Management Process 

 The DM process, according to the GSCF framework, represents the set of 

activities a firm takes in order to balance customer requirements with the capabilities of 

the supply chain in the most efficient way.  This process goes beyond forecasting 

endeavors and includes synchronization of demand with production, procurement and 

distribution.  Even more, it addresses management practices which increase variability 

and seeks to introduce policies which foster smooth demand patterns while also planning 

for possible contingencies.  At the strategic level, the DM process has six sub-processes. 

 As with all of the other key processes, the DM process begins with a review of 

overall corporate strategy as well as customers and their requirements.  Additionally the 
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process team must have a deep understanding of the firm’s manufacturing capabilities as 

well as the capabilities of the supply chain network.  This may require communication 

with the CRM, SRM and/or MFM process teams.  In the end, the team must establish the 

goals and focus of the process. 

 Next, the team determines the forecasting procedures necessary for achieving firm 

strategy and goals. This includes setting the levels and time frames of the forecasts 

needed throughout the firm, identifying the sources of data and defining forecasting 

procedures for each forecast required.  Particular attention is given to coordinating 

forecasts across functions and firms as necessary to ensure all planning by managers is 

accomplished using the same information (e.g. collaborative planning, forecasting and 

replenishment or Vendor Managed Inventory).   

 In the third sub-process, the DM team plans the flow of information.  This 

includes specification of how input data will be transferred, and what output needs to be 

communicated internally and across the supply chain.  These efforts may require 

development or enhancement of information systems in order to facilitate smooth, 

uninterrupted transfer of information.  Once the flow of information is established, the 

process team determines the synchronization required to match the demand forecast to 

the supply chain’s manufacturing, supply and logistics capabilities.  These activities 

represent the fourth strategic sub-process. 

 Once the main components of the DM process have been addressed, the team 

seeks to develop contingency plans to respond to significant internal or external events 

which could potentially disrupt the balance of supply and demand.  This includes both 

interruptions to supply and unexpected customer requirements.  Contingency planning 
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efforts are coordinated with the CSM team, among others, as they are responsible for 

addressing customer concerns when unexpected issues arise.  Finally, the DM process 

concludes with the development of a framework of metrics which measure performance 

of the process and inform process improvement efforts. 

The Order Fulfillment Process 

 The GSCF framework acknowledges that the “key to effective supply chain 

management is to meet customer requirements in terms of order fulfillment” (Croxton, 

Garcia-Dastugue, Lambert and Rogers, 2001).  Specifically, the OF process involves 

efforts to integrate a firm’s manufacturing, logistics and marketing plans as well as the 

inputs of key members of the supply chain.  Moreover, the framework emphasizes that 

the process comprises more than just filling orders.  Rather, the OF process is about 

“designing a network and a process that permits a firm to meet customer requests while 

minimizing the total delivered costs” (Lambert, 2008).  These actions are accomplished 

through five strategic sub-processes. 

 First, the OF process team reviews the role of customer service in the firm’s 

marketing strategy and existing customer service goals as well as the supply chain 

structure.  This is accomplished in order to design an OF process which is customer-

focused but also operates within the limits of the firm’s business and marketing strategy.  

In this sub-process, the OF team determines how much is acceptable to spend on 

fulfilling customer orders by balancing the costs of order fulfillment solutions, the 

associated benefits to the customer, and the impact on the financial performance of the 

firm, its customers and suppliers.  The team also considers existing sourcing and 
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distribution networks and how costs accumulate as product moves through the supply 

chain.  

 Next, the team works to define the requirements of the order fulfillment process.  

In this sub-process, the team reviews the order-to-cash cycle, defines lead-times, and 

seeks to understand customer service requirements as well as supply capabilities.  The 

team also seeks to clarify the operational requirements of the OF process such as how 

many orders need to be filled per day, the number of loading docks required in order to 

process deliveries/shipments as well as any legal requirements for hazardous materials or 

customs requirements for international shipments.  For some firms, the OF process may 

represent an opportunity to evaluate how core competencies within order fulfillment can 

be leveraged to enable potential service-differentiating capabilities. 

 In the third sub-process, the OF process team evaluates the logistics network.  In 

particular, the team evaluates the supply chain network to determine which plants 

produce which products; where warehouses, plants, and suppliers are located; and which 

transportation modes should be used.  Moreover, considerations made along these lines 

are informed by inputs from the DM and RM processes resulting in a network which is 

provided to the MFM process. 

 Following an evaluation of the logistics network, the OF process team defines the 

plan for order fulfillment, thereby determining how orders from various customers or 

segments of customers will be taken and filled and—with input from the DM process—

what actions are taken when the order cannot be filled.  This includes management 

decisions regarding information flows between OF and DM, payment terms, orders sizes, 

as well as picking and packing operations.  Finally, as with all of the key processes, the 
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OF process concludes with the team developing measures of performance which will be 

used to monitor the process and its effect on the financial performance of the firm. 

The Objective 

 While consensus regarding the scope of SCM as a discipline has not been 

achieved, a review of extant literature suggests that there is general agreement regarding 

the objective and potential benefits of implementing SCM practices.  Specifically, 

implementation of SCM practices and concepts has been linked to enhanced competitive 

advantage and/or firm performance.  The GSCF framework is no different in its claims.  

According to the GSCF, the objective of SCM is “to maximize competitiveness and 

profitability for the company as well as the whole supply chain network including the 

end-customer” (Lambert, Cooper, & Pagh, 1998). 

 It should be noted, however, that contributors to SCM literature have defined and 

operationalized competitive advantage and organizational performance in different ways.  

In the case of the GSCF-specific literature, for example, competitive advantage is 

mentioned as an objective and benefit of SCM however, it is not well defined.  On the 

other hand, the GSCF framework is fairly clear as to what is meant by performance.  In 

particular, the framework suggests each of the key processes be linked to specific metrics 

which are then linked to the overall profitability of the firm, its customers as well as 

supply chain partners.  To measure the profitability associated with a particular process, 

the framework employs the use of an economic value-added (EVA) model as the 

preferred method of capturing a firm’s financial performance (Figure 3).   
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Figure 3.  Economic Value-Added Model (Lambert, 2008). 

 
Unlike some other methods of capturing firm financial performance, the EVA model 

explicitly accounts for the costs associated with capital employed in execution of 

business processes. 

Empirical Validation of SCM Frameworks 

  The concepts and ideas which comprise the domain of SCM originated in 

logistics literature (Bowersox, Carter & Monczka, 1985; Jones, Thomas, & Riley, 1985; 

Houlihan, 1985; Martin, 1994).  Since those early attempts to shape the SCM discipline, 

there have been many contributions in terms of the conceptual underpinnings of SCM.  

Not too long after the initial discussions on SCM, Bechtel and Jayaram (1997) noted in 

their critical review of SCM literature the fragmented nature of its contributions.  They 
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also noted the importance of building on the SCM concepts of the time and moving 

toward formation of theories which could be empirically tested.  This, they stated, would 

be the essential element in keeping SCM from becoming diluted and irrelevant as a 

discipline.   

 Similarly, in their review of SCM literature, Croom, Romano and Giannakis 

(2000) echoed the sentiments of Bechtel and Jayaram and themselves noted the 

“relatively poor supply of empirically validated models explaining the scope and form of 

supply chain management, its costs and its benefits” (p. 69).  In response to these and 

other calls for increased theory building and empirical validation of models, a number of 

studies have been conducted to better define SCM.  In the literature reviewed for this 

study, some studies were found which sought to report SCM best practices while several 

attempted to propose and test normative models. 

 In a 1998 study, Spekman, Kamauff, and Myhr executed an empirical study of 

SCM from the perspective of partnerships.  Particularly, the study surveyed 

operations/procurement managers and marketing managers across a set of firms 

comprising a supply chain in order to capture attitudes and perceptions regarding 

collaborative supply chain practices.  The study represented the responses of 22 

aggregate supply chains from North America, South America and Europe across five 

broad industry groupings (life sciences, oil and gas, consumer products, utilities and 

manufacturing—high-tech electronics and automotive).  Ultimately, respondent data was 

linked to two measures of performance—customer satisfaction and cost reduction.  By 

way of descriptive statistics and regression analysis, the study found links between the 

level of collaboration between buyers and sellers and firm performance. 
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 Positing relationships between SCM practices, supplier performance and 

company performance, Tan, Kannan, and Handfield (1998) employed a survey to collect 

information on how companies manage three components of SCM:  purchasing, quality 

management and customer relations.  The survey population consisted of members of the 

American Society for Quality Control (ASQC) from which 1,469 manufacturing firms 

from a broad spectrum of industries were identified.  In all, 313 responses were received.  

Survey respondents consisted of quality directors and vice-presidents of the companies.  

Using bivariate correlation analysis, the researchers investigated whether SCM had an 

impact on firm performance using nine measures (i.e. market share, return on assets, 

market share growth, sales growth, production costs, customer service, product quality 

and competitive position).  From the study, literature suggesting customer relations and 

purchasing practices could impact the effectiveness of SCM strategy and a firm’s 

financial performance was supported. 

 In a similar study, Vickery, Calantone and Droge (1999) suggested a firm’s ability 

to perform in the face of uncertainty as the essence of SCM and a critical determinant of 

firm success.  In their study, they surveyed chief executive officers of strategic business 

units, autonomous divisions and individual firms in the office and residential furniture 

industry whose sales revenues exceeded $1 million.  Using correlation analysis and a 

sample of 65 respondents, a significant positive relationship between supply chain 

flexibility and firm performance was found.  Moreover, firm performance was measured 

using respondents’ subjective assessments of their firm’s performance along six 

indicators:  return on investment, growth of return on investment, market share, market 

share growth, return on sales, and return on sales growth. 
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 Based on literature and interviews of practitioners, Tan’s (2002) exploratory study 

took 25 commonly-cited SCM practices as well as 9 commonly-cited barriers to SCM 

implementation and measured their relationship to firm performance.  Firm performance 

was operationalized by senior management’s perceptions of their firm’s performance in 

comparison to that of major competitors and was measured along the lines of product 

quality, competitive position and customer service levels.  A survey questionnaire was 

designed and distributed to some 3,000 supply and material managers from APICS, and 

1,500 supply and materials managers identified from the Institute of Supply Management 

(ISM) memberships lists.  In all, 411 usable surveys were received.  Analysis consisted of 

bivariate correlation of SCM practices and concerns vis-à-vis performance.  A positive 

relationship between SCM practices and performance was found as well as a negative 

relationship between concerns and performance.  Exploratory factor analysis was applied 

and resulted in the SCM practices being reduced from 25 to 6 and supply chain concerns 

being reduced from 9 to 3.  Multiple regression analysis was then applied and suggested 

three of the factors relating to SCM practices—supply chain integration, information 

sharing, and just-in-time capability—had a positive impact on a firm’s competitive 

position. 

 Wisner (2003) hypothesized three components of SCM based on his review of 

SCM literature—supplier management strategy, customer relationship management 

strategy and SCM strategy—and investigated their linkages to firm performance.  Firm 

performance was measured using six indicators:  market share, return on assets, overall 

product quality, overall competitive position and overall customer service.  To examine 

the expected relationships, Wisner applied structural equation modeling along with the 
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responses of 350 senior managers taken from the APICS and ISM member lists.  The 

sample represented manufacturing and services firms from North America and Europe.  

In the end, a bi-directional relationship was found to exist between supplier and customer 

relationship management strategies.  Additionally, both supplier management and 

customer relationship strategy were found to positively impact supply chain management 

strategy, which in turn, was found to influence firm performance. 

 Min and Mentzer (2004) built on their previous work by building scales to 

measure what they called “supply chain orientation” (SCO).  Whereas SCO represented 

the degree to which a firm embraced the SCM philosophy, SCM was conceptualized as 

the efforts taken across multiple firms with a SCO to manage their supply chain.  To test 

the nomological validity of their SCO and SCM constructs, Min and Mentzer (2004) 

created a business performance scale which consisted of a firm’s growth, availability, 

product and services offerings, timeliness and profitability.  Data was gathered by 

distributing a survey questionnaire to 1,368 senior managers identified by the Council of 

Logistics Management membership roster. In all, 442 usable responses were received.  

Structural equation modeling was then used to establish nomological validity of the 

hypothesized “SCO-SCM-business performance path” and a positive relationship was 

found to exist between SCO and SCM as well as between SCM and business 

performance. 

 In one of the most recent and widely-cited articles in supply chain management 

literature, Chen and Paulraj (2003) developed a set of key SCM constructs based on their 

review and synthesis of over 400 articles.  Furthermore, through an iterative process of 

refinement, they also produced a set of reliable, valid and unidimensional measures. 
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Their measures were developed for use across a variety of contexts in order to refine or 

extend conceptualizations of SCM as well as to test various theoretical models thereby 

paving the way for theory building in SCM.  Similar to other research, their study was 

based on a questionnaire which measured SCM constructs.  The questionnaire was 

distributed to senior management members of the ISM resulting in a sample size of 221 

respondents.  In the end, the focus of this study was more along the lines of establishing a 

rigorously-validated instrument as opposed to hypothesis testing.  That said key SCM 

constructs were expected to be linked to supplier performance, buyer performance and 

buyer financial performance.  Correlation analysis showed that most of the factors were 

correlated with positive performance. 

 Suhong Li, Bhanu Ragu-Nathan, T.S. Ragu-Nathan, and S. Subba Rao (2004) 

aimed to contribute to SCM theory with their own framework which hypothesized a link 

between SCM practices mentioned in literature, competitive advantage and 

organizational performance.  Specifically, high levels of SCM practice were expected to 

be positively related to competitive advantage.  Likewise, high levels of SCM practices 

were expected to be positively related to organizational performance.  Additionally, high 

levels of competitive advantage were expected to be related to high levels of 

organizational performance.  Of all the studies reviewed, this study was the only one 

which explicitly measured competitive advantage.  In the study, competitive advantage 

was said to comprise a firm’s ability to compete on the basis of price/cost, delivery 

dependability, product innovation and time to market.  In terms of the organizational 

performance construct, this study used seven indicators:  market share, return on 

investment, growth of return on investment, growth of market share, growth of sales, 
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profit margin on sales, and overall competitive position.  Data for the study was gathered 

from 196 executive-level respondents using a survey questionnaire sent to members of 

the CLM or Society of Manufacturing Engineers.  Applying structural equation modeling 

techniques, their study rendered support for all three hypotheses. 

 In summary, there have been considerable efforts to empirically validate SCM 

theories by relating some conceptualization of SCM practices to measures of 

performance.  Moreover, these studies present ample examples and precedence for the 

research with which this study is concerned.  Next, the proposed empirical model and the 

associated hypotheses are presented. 

Proposed Model for Empirical Validation 

 Based on the GSCF-specific literature as well as applicable SCM literature, a 

research model for empirical validation of the GSCF framework was developed (Figure 

4). 

 

Figure 4.  Proposed Validation Model. 
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Process Implementation 

 The hypothesized model begins with the key processes identified (i.e. CSM, OF, 

and DM) and defined in the GSCF-specific literature.  Implementation of the respective 

processes is necessary to integrate the operations of businesses in order to effectively and 

efficiently satisfy customer requirements.  Process implementation is to be 

operationalized by scales which require respondents to indicate the degree to which they 

agree with statements representing implementation of strategic sub-processes outlined by 

the framework. Accordingly, higher scores on process scales represent more robust 

implementation of key processes. 

Organizational Performance 

 Again, as key processes are implemented, the resulting integration and 

coordination across internal functional areas and across organizations is expected to 

enhance a firm’s ability to satisfy customer requirements.  The GSCF-specific literature 

as well as validation of other SCM frameworks suggests implementation of SCM 

practices/processes is related to organizational performance (OP).  Therefore, the 

following hypothesis is presented: 

 
 Hypothesis 1:  High levels of SCM process implementation are associated 

with high levels of organizational performance for all three processes 
 
 

 It should be noted that the proposed model deviates from the GSCF-specific 

literature in that organizational performance is not measured using EVA.  First, scales for 

measuring EVA were not readily available in the literature.  Additionally, developing 
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such scales would prove troublesome and impractical for statistical analysis.  As 

Christopher and Ryals (1999) noted: 

EVA is difficult to calculate, and more difficult to compare among companies and 
business units than ROI or ROE measures.  The reason for this is that EVA is 
calculated by reference to the true cost of total capital employed.  Accurate 
measures of net assets and the cost of capital are notoriously difficult to come 
by…EVA has also been challenged on the grounds that it does not actually 
explain the growth in market value of companies much better than the traditional 
earnings approach. (p. 2-3) 

 

This explains the absence of EVA as a significant factor in any of the empirical 

studies reviewed and supports the use of more traditional factors.  Since the study by Li 

et al. (2004) employed a similar research approach as the research at hand, especially in 

the conceptualization of and linkages between performance and competitive advantage, 

this study employs the same definition and uses the same scales to measure performance.  

In their study, Li et al. (2004) define firm performance (organizational performance) as 

“how well an organization achieves its market-oriented goals as well as its financial 

goals” (p. 111).  Similar to other studies, performance is based on seven traditional 

elements:  market share, return on investment, growth of return on investment, growth of 

market share, growth of sales, profit margin on sales, and overall competitive position.  

Organizational performance is, therefore, operationalized by the respondent’s agreement 

or disagreement with statements related to achievement of traditional financial/market 

performance measures.  As such, higher levels of agreeable responses to the items on the 

scale are expected to indicate higher levels of organizational performance. 
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Competitive Advantage 

 Once a firm integrates processes across functional silos and with supply chain 

partners, implementation of key processes is expected to create/enhance the competitive 

advantage (CA) of the firm.  This relationship is implied throughout the literature though 

it has been operationalized differently in various studies.  Therefore, the following 

hypothesis is presented: 

 
 Hypothesis 2:  High levels of SCM process implementation are associated 

with high levels of competitive advantage for all three processes 
 

 Furthermore, as the GSCF framework does not specifically define competitive 

advantage, and since few validated scales for the construct exist in the literature 

reviewed, the definition and scale as presented by Li et al. (2004) is adopted.  In their 

study, competitive advantage is defined according to Porter’s typology.  According to 

Porter (1985), in the long-term, the extent to which a firm is able to create a defensible 

position in an industry is a major determinant of the success with which it will out-

perform its competitors (Yamin, Gunasekaran, & Mavondo, 1999).  Additionally, Porter 

proposed three generic strategies by which a firm could develop a competitive advantage 

and create a defensible position:  overall cost leadership, differentiation and focus.  This 

conceptualization of competitive advantage is closely mirrored by Li et al. (2004) where 

competitive advantage in their study is said to be based on a firm’s ability to compete 

based on price/cost, quality, delivery dependability, product innovation and time to 

market.  Competitive advantage, then, is operationalized in this study by the degree to 

which respondents agree with scale items representing possession of certain competitive 
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attributes by a firm as compared to its competitors.  That said, as individual respondent 

agreement to scale items increase, so increases the expected competitive edge possessed 

by the respondent’s firm.  Based on established SCM literature, it is expected that as a 

firm creates a defensible position over its competition its performance will subsequently 

increase.  Therefore, the following hypothesis is offered: 

 
 Hypothesis 3:  High levels of competitive advantage are associated with high 

levels of organizational performance 
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III. Methodology 

 

Overview 

 In line with prior research in SCM literature, empirical validation of the GSCF 

framework was based on the administration of a 163-question questionnaire designed to 

gather perceptions of mid-level and executive-level managers regarding SCM processes, 

competitive advantage and organizational performance.  Consisting of three sections, the 

survey was designed to measure the degree to which key SCM processes defined by the 

GSCF framework were implemented within a given firm.  In the second section, 

managerial perceptions regarding the standing of their firm with regard to key indicators 

of competitive advantage as well as firm performance were measured.  Finally, in the 

third section items were included to gather characteristics of individual respondents as 

well as the respondent’s firm so as to facilitate comparative analysis.  The following 

discussion details the process of creating, validating and administering the questionnaire. 

Instrument Development 

 Development of the instrument used in this study depended heavily on established 

literature specific to the GSCF framework, but also incorporated elements of the SCM 

studies discussed in the literature review.  Additionally, the assessment tool established 

by Lambert et al. (2008) for evaluating implementation of SCM processes in practitioner 

firms was used to guide item-generation for the respective process scales.  The survey 

instrument and accompanying participation invitation are presented in Appendix A. 

 In the first section, items comprising the three individual process scales were 

designed to parallel the strategic sub-processes outlined by the framework.  Specifically, 
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respondents were asked to indicate the degree to which they agreed with various 

statements pertaining to their firm’s implementation of various elements of the 

framework and, in particular, key steps of the respective processes as defined in the 

GSCF framework.  For clarity, respondents were asked to answer all questions from the 

perspective of their firm which was defined as their immediate strategic business unit.  

Also, one key assumption made in development of the process implementation scales was 

that the firms to which respondent’s belonged had established some overarching 

corporate strategy.  As each process begins with the strategic sub-process of reviewing 

corporate strategy and, in most cases, connecting the strategy formulated for the process 

to the overarching corporate strategy, this assumption was considered necessary to limit 

the length of the questionnaire. 

 In the second section of the survey, items comprising the organizational 

performance scale and competitive advantage scale were designed to measure 

respondents’ perceptions of their firm’s level of achievement in these areas.  As 

previously discussed, the scales used to operationalize and measure competitive 

advantage and organizational performance were taken from the 2004 study by Suhong Li, 

Bhanu Ragu-Nathan, T.S. Ragu-Nathan and S. Subba Rao.  For this section of the 

questionnaire, respondents were asked to indicate the degree to which they agreed with 

statements regarding five indicators of competitive advantage (price/cost, quality, 

delivery dependability, product innovation and time to market) and seven indicators of 

organizational performance (market share, return on investment, growth of return on 

investment, growth of market share, growth of sales, profit margin on sales, and overall 

competitive position). 
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 In the last section of the questionnaire, items were generated in order to form 

profile data for the sample to enable comparative analysis.  In particular, respondents 

were asked to provide information regarding individual expertise, experience and job 

title.  Additionally, items were included to gather data regarding the respondent’s firm 

such as volume of sales, number of employees and industry.  Though no standard exists 

regarding the categories used for individual respondent as well as firm data, the 

categories used reflected similar categories used throughout SCM research. 

Data Collection Procedures 

 Given the strategic focus of this study, mid-level managers and executive-level 

business leaders were deemed the ideal respondent population.  That said, 800 potential 

participants were identified from the Council of Supply Chain Management Professionals 

mailing list.  Once the questionnaire was reviewed and pilot-tested, it was converted into 

a web-based format and invitations to participate in the research were sent via email to 

the individuals on the distribution list.  The survey was open for responses from 

December 19th, 2011 to February 8th, 2012.  Reminders were sent approximately every 

one and a half weeks to respondents which had not completed the survey.  Overall, ten 

respondents took part in the survey though only eight of the ten responses were complete 

and usable.  Specifically, respondent #1 failed to complete the survey and respondent #10 

provided neutral responses to almost all of the items.  Responses from these two 

participants were removed from the data set thus resulting in an overall response rate of 

one percent (8/800).  An analysis of the responses to the items comprising the individual 

and company profile section of the survey yielded the necessary demographics of the 

survey participants discussed in the following section.    
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Participants 

 Data regarding the study’s participants was gathered through a total of seven 

items pertaining to the profile of the individual respondent as well as the respondent’s 

firm.  The following sections discuss characteristics of the eight survey respondents and 

their respective organizations. 

Individual Profile 

 Respondents were asked to provide responses to four items pertaining to their 

individual profile.  A brief description of the respective items follows. 

 Job Title.  Survey respondents consisted of individuals holding positions ranging 

from mid-level managers up to executive level business leaders. In the individual profile 

sub-section, survey respondents were asked to indicate their current job title and were 

provided with the options of “CEO/President/Vice President”, “Director”, “Manager” and 

“Other”.  Of the eight respondents, the reported job titles appeared to be almost equally 

distributed among the given categories with three respondents indicating positions of 

CEO/President/Vice President (37.5%), two respondents indicating the position of 

Director (25%) and three respondents indicating a Manager position (37.5%).  The 

specific job titles reported included:  Logistics Development Manager, Global Supply 

Chain Manager, Vice President (VP) Distribution & Fulfillment, Transportation 

Manager, VP of Supply Chain Management, Production Manager, Director of Supply 

Chain Initiatives, and VP of Global Manufacturing Alliances. 

 Years Worked in Current Position.  The next item of the individual profile section 

asked respondents to indicate the number of years worked in their current position.  The 

provided ranges for responses included less than 2 years, 2 to 5 years, 6 to 10 years and 
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greater than 10 years.  All respondents indicated having worked in their current position 

for less than 10 years. Three (37.5%) of the eight respondents indicated having worked in 

their current position for less than 2 years while another three respondents (37.5%) 

indicated 2 to 5 years of work in their current position.  The remaining two respondents 

(25%) indicated 6 to 10 years of work in their current position. 

 Years Worked in the Organization.  Survey respondents were asked to indicate the 

number of years worked in their organization.  The provided ranges for responses 

included less than 2 years, 2 to 5 years, 6 to 10 years and greater than 10 years.  Of the 

eight respondents, one (12.5%) indicated having worked in their organization for less 

than 2 years; three (37.5%) indicated having worked in their organization for 2 to 5 years 

and four (50%) indicated having worked in their organization for 10 or more years.  None 

of the respondents indicated having worked in their organization for 5 to 10 years.  

Business Functions.  The last item of the individual profile sub-section asked 

respondents to indicate which business function(s) best described their individual 

responsibilities.  The provided response categories included:  “Finance, 

Production/Operations Management”, “Logistics/Transportation/Distribution”, 

“Supply/Purchasing/Procurement”, “Information Technology”, “Sales/Marketing”, 

“Engineering/Product Development”, and “Other”.  Six of the eight respondents (75%) 

identified their responsibilities as being best described with those of the 

Logistics/Transportation/Distribution functions while two (25%) indicated their 

responsibilities also fell into the Production/Operations Management.  Two other 

respondents (25%) indicated the Supply/Purchasing/Procurement category as best 
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describing their responsibilities in addition to the logistics, transportation and distribution 

functions. 

Company Profile 

 Respondents were asked to provide responses to three items pertaining to their 

company profile.  A brief description of the respective items follows. 

 Personnel Employed.  The first item of the company profile sub-section asked 

respondents to indicate the number of employees working in their organization.  The 

provided ranges for responses were less than 100, 100 to 250, 251 to 500, 501 to 1,000, 

and more than 1,000.  As depicted in Figure 5, the majority of respondents indicated their 

organization employed over 1,000 employees with the remaining respondents almost 

equally distributed among the remaining categories. 

 
Figure 5.  Personnel Employed in Respondents’ Firms 

 Volume of Sales.  The next item asked respondents to indicate their organizations, 

volume of sales measured in millions of dollars.  The categories provided for respondents 

were less than 10 million dollars, between 10  and 25 million dollars, between 25 and 50 
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million dollars, between 50 and 100 million dollars, between 100 and 500 million dollars 

and greater than 500 million dollars.  As illustrated in Figure 6, the majority of 

respondents indicated their organization exceeded 500 million dollars in sales on an 

annual basis.  The remaining respondents indicated an annual volume of sales for their 

organization that fell within the 10 to 25 million dollar or 50 to 100 million dollar range. 

 

Figure 6.  Annual Volume of Sales of Respondents’ Firms (in millions of $). 

 Industry Classification.  The final item in the company profile sub-section asked 

respondents to indicate the North American industry classification code which best 

described their organization’s business.  The specific two-digit sector codes were taken 

from the 2007 North American Industry Classification System and are listed in Table 1.  

Of the eight respondents, four indicated their firm belonged to the manufacturing sector 

while three of the remaining respondents indicated their firm belonged to either the 

wholesale trade, transportation and warehousing or retail trade sectors.  One respondent 

indicated their firm did not fall within the range of provided sector codes (Figure 7). 
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Table 1.  Industry Classification System Sector Codes (Bureau, 2011). 
 

Sector 
Code 

 
Description 

11 Agriculture, Forestry, Fishing and Hunting 
21 Mining, Quarrying, and Oil and Gas Extraction 
22 Utilities 
23 Construction 

31 – 33 Manufacturing 
42 Wholesale Trade 

44 – 45 Retail Trade 
48 - 49 Transportation and Warehousing 

51 Information 
52 Finance and Insurance 
53 Real Estate and Rental and Leasing 
54 Professional, Scientific, and Technical Services 
55 Management of Companies and Enterprises 
56 Administrative and Support and Waste Management and Remediation 

Services 
61 Educational Services 
62 Health Care and Social Assistance 
71 Arts, Entertainment, and Recreation 
72 Accommodation and Food Services 
81 Other Services (except Public Administration) 
92 Public Administration 

 

 
 

Figure 7.  Industry Classification of Respondents’ Firms 
 
 
 

50% 

12.5% 
12.5% 

12.5% 
12.5% 

Company Profile:  Industry 
Classification 

Manufacturing 

Wholesale Trade 

Transportation and 
Warehousing 

Retail Trade 



www.manaraa.com

 

39 
 

Analysis of Survey Respondent Demographics 
 

An analysis of survey respondent demographics based on company profile data 

and the variables computed for the respective components of the proposed model was 

conducted in order to determine if any noteworthy differences existed between 

respondents.  In particular, the Mann-Whitney test (also known as the Mann-Whitney-

Wilcoxon (MWW) test or the Wilcoxon rank-sum test) was used to determine if 

respondents differed in levels of process implementation, competitive advantage or 

organizational performance based on the size of the firm (number of personnel 

employed), annual sales volume or industry classification.  The Mann-Whitney test was 

chosen as the preferred method because it is appropriate for small sample sizes and does 

not depend on the same assumptions found in parametric methods (i.e. normality of data) 

which are not appropriate in this situation.  As stated by Anderson, Sweeney, and 

Williams (2009), “the only requirement of the MWW test is that the measurement scale 

for the data is at least ordinal” (p. 825).  Furthermore, instead of testing for the difference 

between the means of two independent samples of the two populations, the test 

determines whether the two populations are identical.  One limitation of the test is that, 

unlike other non-parametric methods, when the null hypothesis of the test is rejected, 

nothing can be stated about how the two samples differ.  If, however, it is believed that 

the samples and their underlying populations are essentially the same in every aspect but 

the means, a rejection of the null hypothesis implies that the means differ (Anderson, 

Sweeney and Williams, 2009).  The hypotheses for the test are as follows: 

H0:  The two populations are identical 

H1:  The two populations are not identical 



www.manaraa.com

 

40 
 

To conduct the test, the necessary variables for CSM, OF, DM, CA and OP were 

computed using SPSS.  Respondents were divided into two categories based on responses 

to the company profile sub-section of the survey and then compared on the basis of 

process implementation, competitive advantage and organizational performance variables 

using the Mann-Whitney test in SPSS (Table 2). 

Table 2.  Mann-Whitney Test Categories. 
Company Profile Item Category 1 Category 2 

# of Personnel Employed > 1,000 n = 6 ≤ 1000 n = 2 
Annual Volume of Sales > $500M n = 6 ≤ 500 n = 2 
Industry Classification Manufacturing n = 4 Other n = 4 

 

In all cases, the null hypothesis was retained suggesting no difference in median 

scores of respondents belonging to either of the categories created based on the items 

comprising the company profile sub-section.  This result is likely due to the limited 

variation associated with such a small sample size as differences would be expected in 

the larger population. The SPSS output for the non-parametric analyses are provided in 

Tables 3, 4 and 5. 
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Table 3.  Mann-Whitney Test Based on Personnel Employed.
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Table 4.  Mann-Whitney Test Based on Annual Volume of Sales. 
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Table 5.  Mann-Whitney Test Based on Industry Classification. 

Measures 

 The 163-item survey questionnaire consisted of a total of ten scales; one for each 

key SCM process and one each for competitive advantage and organizational 

performance.  Items comprising the process scales were generated based on Lambert et 

al.’s (2008) assessment tool for SCM implementation while the scales for both 

competitive advantage and organizational performance were adopted from Li et al 
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(2004).  Each of the process implementation response scales as well as the CA scale were 

measured along a five-point Likert scale with the following possible responses provided 

as options: 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree.  

An additional response— 6 = not-applicable—was provided as an option for items which 

either did not apply to the respondent or for which the respondent could not otherwise 

provide a response.  Responses to the OP items required participants to indicate their 

firm’s performance as compared to the perceived industry average and were measured 

using a five-point Likert-type scale consisting of the following responses options:  1 = 

significantly lower, 2 = lower, 3 = average, 4 = higher, 5 = significantly higher, 6 = not-

applicable  Additionally, details regarding individual respondents and their respective 

organizations were also gathered.  The complete survey as it appeared in its web-based 

form can be found in Appendix A.  The following section discusses the 74 items/five 

scales of interest to this specific study (i.e. CSM, OF, DM, CA, OP) as well as the 

individual respondent and associated firm demographics. 

Customer Service Management 

 The CSM scale was made up of 13 items which sought to measure the degree to 

which respondents perceived strategic sub-processes related to CSM had been 

implemented within their organization.  Of the scale’s 13 items, items 4 and 11 were 

reverse-scored.  Responses ranged from 2.92 to 4.08 with a mean of 3.73 (SD=0.37, 

n=8).  The internal consistency of the scale was measured by computing the scale 

reliability in SPSS.  The reported Cronbach’s alpha was 0.87 (N=13) and met the 

minimum cut-off level of 0.70 generally accepted in survey research (DeVellis, 2003). 
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Order Fulfillment 

The OF scale was made up of 20 items which sought to measure the degree to 

which respondents perceived strategic sub-processes related to OF had been implemented 

within their organization.  The following items were reverse-scored:  4, 6, 7, 13, 15, 17 

and 20.  Responses ranged from 3.45 to 4.10 with a mean of 3.80 (SD=0.23, n=8).  The 

internal consistency of the scale was measured by computing the scale reliability in 

SPSS.  The reported Cronbach’s alpha was 0.30 (N=13) and did not meet the minimum 

cut-off level for scale reliability. 

Demand Management 

The DM scale was made up of 13 items which sought to measure the degree to 

which respondents perceived strategic sub-processes related to DM had been 

implemented within their organization.  For the DM scale, items 3 and 7 were reverse-

scored.  Responses ranged from 1.54 to 4.62 with a mean of 3.39 (SD=1.02, n=8).  The 

internal consistency of the scale was measured by computing the scale reliability in 

SPSS.  The reported Cronbach’s alpha was 0.93 (N=13). 

Competitive Advantage 

The CA scale was made up of 14 items which sought to measure the degree to 

which respondents perceived their firm was able to maintain a defensible position over 

competitors.  Responses ranged from 2.93 to 4.21 with a mean of 3.48 (SD=0.43, n=8).  

The internal consistency of the scale was measured by computing the scale reliability in 

SPSS.  The reported Cronbach’s alpha was 0.74 (N=14). 

Organizational Performance 
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 The OP scale was made up of seven items which measured the degree to which a 

respondent’s organization achieved its market-oriented and financial goals.  Responses 

ranged from 1.14 to 4.00 with a mean of 3.37 (SD=1.00, n=8).  The internal consistency 

of the scale was measured by computing the scale reliability in SPSS.  The reported 

Cronbach’s alpha was -0.04 (N=7).  

Demographics 

 Demographics of the individual respondents as well as their respective 

organizations were gathered through four individual profile questions covering job title, 

years worked in the position, years worked in the organization and applicable business 

functions.  Company profile data was gained through three items which covered the 

number of personnel employed by the organization, annual volume of sales and industry 

classification. 

Selected descriptive statistics as well as reliabilities for each of the computed 

variables/scales are summarized in Table 6. 

Table 6.  Descriptive Statistics and Scale Reliabilities (Response Data). 

 
Variable/Scale Mean 

Standard 
Deviation n Cronbach's α # of Items 

 
Customer Service Management 

 
3.73 

 
0.37 

 
8 0.87  

13 
Order Fulfillment 3.80 0.23 8 0.30 20 

Demand Management 3.39 1.02 8 0.93 13 
Competitive Advantage 3.48 0.43 8 0.74 14 

Organizational Performance 3.37 1.00 7 -0.04 7 
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Instrument Validation 

 The instrument validation process began with a focus on ensuring content 

validity.  This was achieved through an extensive review of GSCF-specific literature as 

well as relevant literature from studies which exhibited the type of research intended for 

this study.  Additionally, all three researchers which contributed to the development of 

the questionnaire were students of one of the key contributors to the GSCF-specific 

literature during a capstone SCM course based on the book written by Lambert et al 

(2008).  The survey items were reviewed with the help of several academicians familiar 

with the survey-building process.  Finally, the survey was pilot-tested in the web-based 

format by a group of academic professionals as well as a technician with significant 

experience in establishing web-based surveys.  Due to the low response rate and 

subsequent small sample size, further efforts to establish validity and reliability were 

significantly limited.  An attempt was made to establish convergent and divergent 

validity through correlation analysis, however, none of the variables displayed significant 

correlations.  Additionally, an attempt to validate the instrument through factor analysis 

using SPSS.  However, owing to the limited sample size, factor analysis was unable to be 

completed.  Another effort to explore the factor structure was made using simulated 

survey responses. 

Simulated Survey Responses 

In order to simulate survey responses, data was generated using a combination of 

the random number generator (i.e. “RAND()”) and the inverse of the normal distribution 

function (i.e. “NORMINV(probability, mean, standard deviation)”) in Microsoft Excel.  

Specifically, the mean and standard deviations were computed for each individual item of 
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the CSM, OF, DM, CA and OP scales.  Using the random number generator as the 

probability input for the inverse of the normal distribution function, simulated responses 

were produced for 260 cases in order to achieve confidence intervals at the 0.05 

significance level.  Furthermore, as noted by DeVellis (2003), factor analysis depends 

greatly on the ratio of items to cases for a given scale with the rule of thumb for 

achieving a stable factor solution being a ratio of approximately 1 to 10 (p. 137).  The 

simulated data set satisfied this requirement for the scales considered. 

Once responses were generated for each of the items, the simulated data set was 

then cleaned to eliminate any “not applicable” responses.  Variables were computed as 

well as scale reliabilities using pairwise deletion.  Selected descriptive statistics as well as 

reliability coefficients for the simulated data set are reported in Table 7. 

Table 7.  Descriptive Statistics and Scale Reliabilities (Simulated Data). 

 
Variable/Scale Mean 

Standard 
Deviation n 

Cronbach's 
α 

# of 
Items 

Customer Service 
Management 

 
3.97 

 
0.37 

 
231 0.87 

 
13 

Order Fulfillment 3.37 0.19 211 0.47 20 
Demand Management 3.87 0.42 213 0.83 13 

Competitive Advantage 3.67 0.26 167 0.82 14 
Organizational 
Performance 

 
4.24 

 
0.52 

 
251 0.97 

 
7 

 

With the larger, simulated data set, factor analysis was conducted in SPSS.  Initial 

efforts to produce a solution failed due to low variance of several items therefore, an 

effort was made to inflate the variance by replacing missing values with the mean 

response score for the respective items.  Applying principal component analysis with 

oblique rotation yielded a factor solution which suggested seven underlying variables.  
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Moreover, the overwhelming majority of items loaded on a single factor which did not at 

all mirror the expected factor structure (Appendix C).  An effort to force the solution to 

four factors again failed to yield simple structure corresponding to the structure 

conceptualized in the relevant literature (Appendix D).  Overall, unfavorable factor 

analysis results are likely due to the limited variance in the sample as well as high inter-

item correlations.  
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IV. Results 

 

Overview 

It was the goal of this study to validate the relationships between key SCM 

processes, as defined by the GSCF framework, competitive advantage and organizational 

performance.  The following discussion reports the analysis and results pertaining to the 

proposed hypotheses based on both the original survey data as well as the simulated data. 

Hypothesis 1 

 As indicated in the literature, implementation of key SCM processes was expected 

to be positively related to competitive advantage.  Variables were computed for each 

respective SCM process as well as CA and a bivariate correlation analysis conducted in 

SPSS for both the original data and the simulated data set.  For the original data set (n=8), 

correlation analysis failed to support Hypothesis 1 as there were no statistically 

significant correlations.  For the simulated data set, correlation analysis provided support 

for this hypothesis across the board as implementation of the CSM, OF, and DM 

processes were all highly and significantly correlated with CA. 

Hypothesis 2 

 As suggested by the relevant literature, implementation of key SCM processes 

was expected to be positively related to the performance of a firm.  The variable for OP 

was computed and a bivariate correlation analysis was conducted in SPSS for both the 

original and simulated data sets.  In the case of the original data set, this hypothesis was 

not supported.  However, the hypothesis was supported by the simulated data set in all 
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cases.  That is, implementation of the CSM, OF, and DM processes were highly and 

significantly correlated with OP therefore providing support for this hypothesis. 

Hypothesis 3 

 Relevant SCM literature suggested high levels of competitive advantage would be 

associated with high levels of organizational performance.  To assess this hypothesis, 

bivariate correlation analysis was conducted in SPSS for both the original data set as well 

as the simulated responses.  In the case of the original data set, this hypothesis was not 

supported.  With the simulated data set, this hypothesis was supported.   

Summary 

 In all cases, none of the hypotheses were supported when bivariate correlation 

analysis was conducted using the original data set.  This is to be expected considering the 

limited variation in the sample.  On the other hand, support for all three hypotheses was 

found in bivariate correlation analysis of the simulated response data.  Ironically, this too 

is likely due to the limited variation in the generated survey data.  The respective 

correlation statistics and associated significance levels for both data sets are provided in 

Table 8 and 9. 
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Table 8.  Bi-variate Correlation Analysis Summary (Original Data). 

Correlations 

 Order 
Fulfillment 

Customer Service 
Management 

Demand 
Management 

Competitive 
Advantage 

Organizational 
Performance 

OrderFulfillment Pearson 
Correlation 

1 -.01 .58 .07 .33 

Sig. (2-tailed)  .99 .13 .86 .47 

N 8 8 8 8 7 
Customer Service 
Management 

Pearson 
Correlation 

-.01 1 .28 .12 -.03 

Sig. (2-tailed) .99  .51 .78 .95 
N 8 8 8 8 7 

Demand 
Management 

Pearson 
Correlation 

.58 .28 1 .37 -.18 

Sig. (2-tailed) .13 .51  .37 .70 
N 8 8 8 8 7 

Competitive 
Advantage 

Pearson 
Correlation 

.07 .12 .37 1 .47 

Sig. (2-tailed) .86 .78 .37  .29 
N 8 8 8 8 7 

Organizational 
Performance 

Pearson 
Correlation 

.33 -.03 -.18 .47 1 

Sig. (2-tailed) .47 .95 .70 .29  
N 7 7 7 7 7 

 

Table 9.  Bivariate Correlation Analysis Summary (Generated Data) 

Correlations 

 
Customer 
Service 

Management 
Order 

Fulfillment 
Demand 

Management 
Competitive 
Advantage 

Organization 
Performance 

Customer Service 
Management 

Pearson Correlation 1 .88** .96** .91** .94** 
Sig. (2-tailed)  .000 .000 .000 .000 

N 231 211 213 167 231 
Order Fulfillment Pearson Correlation .88** 1 .93** .85** .77** 

Sig. (2-tailed) .000  .000 .000 .000 
N 211 211 208 167 211 

Demand Management Pearson Correlation .96** .93** 1 .96** .87** 
Sig. (2-tailed) .000 .000  .000 .000 
N 213 208 213 165 213 

Competitive Advantage Pearson Correlation .91** .85** .96** 1 .90** 
Sig. (2-tailed) .000 .000 .000  .000 
N 167 167 165 167 167 

Organization Performance Pearson Correlation .93** .77** .87** .90** 1 

Sig. (2-tailed) .000 .000 .000 .000  

N 231 211 213 167 251 

**. Correlation is significant at the 0.01 level (2-tailed). 
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V. Conclusion 

 

 While this study failed to offer significant findings in regard to validating the 

GSCF framework on SCM, several observations and considerations which may aid 

further research efforts are worth noting.  First, to the degree that the simulated response 

data represents the true population of mid-level managers and executive leaders, the 

analysis performed suggests that those concerned with the implementation of SCM 

processes can expect a resulting enhancement in both the competitive position and 

performance of their organization.  Likewise, the analysis suggests that both competitive 

advantage and organizational performance are positively correlated.  While Li et al. 

(2004) found evidence of both a causal and recursive relationship through the application 

of structural equation modeling methods, further analysis on the relationship between 

these two variables within the context of the GSCF framework is necessary to establish  

an actual causal relationship between these two variables and offer additional validation 

to Li et al (2004).  Overall, these conclusions reflect the expected relationships between 

the constructs discussed.  However, it must be acknowledged that the data on which this 

research depends brings certain limitations to the study.   

Specifically, the limited variation in the data and the likelihood that the data do 

not represent the greater population limit the ability to establish dependable scales and 

hamper any claims to external validity.  That said this research effort did produce a 

survey instrument which can be used as a spring board for measuring the concepts and 

relationships advanced by both the GSCF-specific literature as well as other related SCM 

literature.  While several factors likely contributed to the low response rate experienced 
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in this study, perhaps the most influential factor was the length of the survey.  It may be 

necessary to revisit the tradeoffs between anticipated response rate and the potential 

information to be gathered by inclusion of certain items in the survey.  Admittedly, with 

163 items, the survey may require too great of a time investment from business leaders 

who are, no doubt, very busy individuals.  Of course, the combination of securing a larger 

pool (i.e. greater than 800) of potential participants and/or allowing for a longer time 

horizon for administering the survey would greatly aid the research effort.  Feedback 

from some of the survey respondents also indicated the possibility that distribution list 

used was from a heavily-sampled population and may have also contributed to the low 

response rate. 

 Also of note, this study was able to contribute to existing research through the 

development of a proposed validation model which reflects the concepts and 

relationships advanced in existing SCM literature.  Future research may possibly improve 

upon the proposed model by incorporating contextual factors since not all practitioners 

operate in the same environment (Ho, Au, & Newton, 2000).  Along the same lines, this 

insight may dictate whether or not and to what degree the operational sub-processes of 

the framework are factored into future efforts to validate the framework.  Even more, this 

insight may prompt a deeper analysis of the proposed validation model and survey 

instrument to enhance external validity as it pertains to understanding firms which 

operate in the service as opposed to manufacturing industry. 

 Furthermore, as Ho, Au, and Newton (2000) discuss, it may be desirable to not 

only measure the effects and interactions of individual processes or practices as they 

relate to competitive advantage and organizational performance but, to also measure the 
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relationship between the aggregate effect of SCM processes and measures of 

performance.  This may require changes to the proposed validation model and implies the 

application of structural equation modeling methods. 

 Lastly, the proposed model does not factor in overall supply chain performance 

and looks only at the relationship between implementation of SCM processes and 

performance of a given focal firm.  Greater understanding and conceptualization of SCM 

may benefit from an analysis which factors in comparisons of supply chains based on 

levels of process implementation.  One of the challenges, however, lies in finding 

performance measures which are widely understood and practical. 

 In summation, the purpose of this study was to explore the relationships between 

the GSCF framework constructs in order to inform attempts at business leader 

implementation of key processes at the strategic level.  In doing so, this study intended to 

further the scientific development of SCM theory through empirical validation of the 

GSCF framework.  While the study was severely limited in its ability to offer any 

meaningful insight regarding the efficacy of the framework due to an extremely low 

response rate, a proposed model and related survey instrument were developed and 

offered to inform future research endeavors.  With a more focused survey-administration 

process and refinement of the validation model, future research is on good footing to 

offer invaluable insight to the field of supply chain management. 
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Appendix A:  Survey Instrument 

 

  

an Leading Edge Supply Chain 

AFITsurvey L ESC 
I he Air I om: Jn,lilul< ul' lt<hoolul!) S t u d y 

Survey meets criteria for exclusion for a SCN under 32 CFR 219, DoDD 
3216.2, and AFI 40-40 

Privacy Notice 

The following information is provided as required by the Privacy Act of 197 4: 

Purpose: 
Dear Anthonelli White 
The Global Supply Chain Forum (GSCF) defines supply chain management (SCM) as i he integration of key business processes from end­
user through original suppliers that provides products, services, and information that add value for customers and other stakeholders'. The 
purpose of this survey is to measure the perceived benefits of implementing the eight SCM processes identified by the GSCF framework as 
they pertain to competitive adVantage and organizational performance. Results from this survey will be reported to all interested participants 
and used to shed light on the leading edge supply chain management practices currently being implemented throughout industry. 

This survey will take approximately 25-30 minutes based on your answers. 

Participation We would greatly appreciate your participation in our data collection effort. Your participation is COMPLETELY VOLUNITARY. Your 
decision not to participate or to withdraw from participation will not jeopardize your relationship with the Air Force Institute ofT echnology, the 
U.S. Air Force, or the Department of Defense. 

Confidentiality We ask for some demographic information at the end of this survey in order to interpret results more accurately No one other 
than the research team will see your completed questionnaire. Findings will be reported at the group level only. 

Instructions 

This survey consists of various statements which will measure the degree to which your firm has implemented certain supply chain 
management processes For each section, please indicate the degree to which you agree or disagree with the associated statetments.lfyou 
are uncertain how to answer a particular question, or if the process does not apply to your firm, please choose the "not applicable'' response 
Also, please answer all questions in the context of your firm which is defined as the business unit at which you are currently employed. 

• Base your answers on your own thoughts & experiences 
• Please make your answers clear and concise when asked to answer in a response or when providing comments 
• Be sure to select the correct option button when asked 
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an 
Leading Edge Supply Chain 

AFITsurvey I JE S C 
1'hc Air ron:c Institute: of l«hnoiOS) S t u d y 

Section I: Customer Relationship Management (CRM) 

The CRM process provides the structure for how the relationships with customers will be developed and maintained by segmenting 
customers based on their value over time. 

Product and service agreement (PSA): Formal or informal contract or agreement (that may be referred to by different names from company to 
company) between two organizations with the purpose of specifying the level of performance that will be provided to meet the needs of both 
parties. 

The scale below utilizes a five-point LiKert type scale with responses ranging from: 
1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 =Agree, 5 = Strongly Agree, 6 = NOT APPLICABLE. 

Strongly 
Ois•grH Nttutrill Ag.-.. 

Strongly 
Ots•gree Ag.-.. 

2 3 5 

Our firm h.as developed a CRM process team. 0 0 ( :) ~ 

Our firm util izes cross~func:tion.al i nput withi n the e 0 6 e e If) 
CRM process. 

Our firm ensures our CRM process i s aligned with 6 0 0 e 6 e our corporate s trategy. 

Our firm identifies ta rget segments that are critical e 0 e e to our organi z..ation's success. 

Our firm develops guidel ines for the degree of 0 0 0 0 (! 0 differentiation i n PSAs. 

Our firm documents our business relationship! 
6 0 e> 6 6 Q with customers through formal PSAs. 

Our finn develops P SAs that do not enhance the e 0 e 6 e> ~) profitabi lity of the firm. 

Our finn provi des customized P SAs for key e \:: 0 e 6 customers. 

9 
Our firm provi des stilndilfd P SAs for customer 6 0 0 e 6 segments. 

10 
Our firm develops P SAs that do not enhance the 

0 0 {') l[! if) 
profitabi lity of our customers. 

Our firm de-velops metri cs that are re-late-d to the- e> 0 0 e e 0 custome~s impact on our finn's profitability. 

Our firm de-velops metri cs that are re-late-d to our 0 0 0 e 0 finn's impact on the eustomer"s profitabil ity. 

Our finn's CRM metric! are tie<! back to our finn's e 0 e 6 6 (:) 
financi aJ perfonna.nce. 

14 
Our firm does not measure customer profitabil ity e 0 0 if) (:) if) 
overtime. 

15 
Our firm•s CRM metri cs are .a ligned with other e 0 e e e> 0 metrics used throughout the firm. 

16 
Our firm•s people undersgnd how their e 0 e 6 e> If) 
decisions/.actions affec-t the CRM process. 

Our firm's key suppliers do not understand how e 0 e 6 e> 0 thei r dec:i si onslactions affect the CRM process. 

Our firm's customers understand how thei r 
0 0 oC' decis ions/actions affect the CRM process. 

19 
Our firm uses guiderines for shar i ng proeess 

<0 0 e improvement benefib w ith customers. 
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an Leading Edge Supply Chain 

SAEtrs.~~~~~ ! .,t F.?.~~ 
Section II: Order Fulfillment (OF) 

The OF process indudes all activi ties nec::essary to design a netwod: and enable a firm to me-et customet requests while minimizing the total 
del ivaed cost. 

The scale below utilizes a five-point Likert type scale with responses ranging from: 
1 = Strongly Di;agre,e. 2 = Disagree, 3 =- Neutral. 4 = Ag:re-e, 5 = Strongly Agree, 6 = NOT APPLICABLE . 

Strongly 
Disagree N e utral Ag~ Strongly 1~ NOT ~ 

Disagree Agree 01APPUCABL~ 

1 2 3 4 5 II 6 

1 Our firm has dev eloped an OF process team. <:) c <:) <:) <:) 0 

2 
Our firm utiliz.es cross·functional input w ithin the e e e• () () 0 OF process. 

3 
Our firm understand.s how our OF p rocess is tied to 

0 c 0 0 0 0 our cu.storner service strategy. 

4 Our firm does not unde-rstand how our OF process 0 c 0 0 0 0 is tied to our marketing strategy. 

5 
Our firm•s OF process is designed a.round the <:) e <:) <:) <:) 0 customer. 

6 
Our firm has not identifie-d our core competencies 

0 c 0 0 () () within order fulfillment 

7 
Our firm does not adhe-re to our O«<e-r fulfi llment 

<:) e <:) <:) <:) 0 budget. 

8 
Our firm works with customers to understand their 

<:) e <:) <:) <:) 0 order fulfillment require-me-nts. 

9 
Our firm re-gularly improves the s tructure of our 0 c 0 0 0 () 
logi stic-s network. 

Our firm differentiates order futfillme-nt 
10 terms/policies for eac-h customer segm ent based 0 c 0 0 0 () 

on profitability. 

11 Our firm establishes rules for how product is - 0 0 0 0 0 anocate<J De-tween customers/customer segme-nts. -
12 

Our firm utiliz.es technology to support our orde-r 
0 c 0 0 0 () fulfillment ac tivities. 

Our firm has not establishe-d orde-ring rules that 

'" m•n•mu.e Cle-mana v an aDIIIty {e.g.. payment terms, 0 c 0 0 0 0 
minimum order s izes, e-tc}. 

14 Our firm has order fulfi llment me-tries that are tied <:) e <:) <:) <:) 0 back to financia l pe-rfonna.noe. 

15 our nrm Cloes not nave pe-normance goals mat ar e 
0 c 0 0 () () related to order futfillme-nt. 

16 Our firm has order ful fillment goal s that are 
<:) e <:) <:) <:) 0 understood throughout the firm. 

17 
Our firm•s order fulfillment mebics a re not aligned <:) e <:) <:) <:) 0 with othe r me-tries u sed throughout the firm. 

Our firm•s people unde rsta.nd how their 
18 deci sions/ac tions affect the order ful fillment 0 c 0 0 0 () 

prt'W"..,.'Ci'Ci 

19 Key suppliers do not understand how their e e e• () () 0 deci sions/ac tions affect the OF process. 

20 
Our firm•s customers d o not understa.nd how the-ir 

0 c 0 0 0 () 
~ic;,inn~;:ar.ti nnc;, ;:aff.....-:.t ttu:> OF" pr~c:.c:. 
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Section III: Returns Management (RM) 

The RM process ind udes all activ i ties associated wi th returns. revase logist ics. g ateleeping, and avoidance that are man.ag ed wi thin the fi rm and 
across tey members of the supply dlain. 

Rev erse Logistics: the process of planning. implementing. and controlling the efficient, cost effective flow of raw mata ials. in.-process inventocy. 
finished goods and related information from the point of consumption to the point of origin for the purpose of recapturing value or proper disposal. 

A v oidance: finding ways to minimize the number of return requests. 

Gateke-eping: mating decisions to limi t the number of i tems that are allowed into the reverse flow. 

The scale below utilizes a five--point Lit ert type scale with responses ranging from: 
1 = Strongly Oi$Sgree. 2 = Oi$8gree. 3 = Neutral, 4 = Agree. 5 = Strongly Agree. S = t•JOT APPLICABLE. 

I. Strongly 11 Di I Di"lHII'yoc... saaree Neutral Aa""' II Strongly If. NOT 
Ayo .,;_., APPLtCABLE 

II 1 II 2 I . 3 4 Jl 5 If 6 

1 Our firm tw.s formally dev e loped a RM process 
e) 0 0 0 0 0 team. 

Our firm u ses cross-functional input to frame the 
? rni.oo n f ro:•-h 1.rnco rn_.;~~n.;~!l..,.nw=>nt w ithin tfw=t. .-..n~~bo> e) 0 e e e 0 

s trategy. 

3 
Ou:r firm oev a..lu.et oe.:o tf"t.e be~t eltern.a.tive~ to 

0 0 0 0 0 0 recapture v a lu e from re-tu.rns. 

our n rm regula ny assesses our org:anu.atlon•s 

4 
l e v e l o f pre-paredness to comply w ith potential 

0 0 0 0 0 0 ..._nvir-nntTI.,.nbl/1~1 r-""'luir.,.~co th.;lt rn;~y ~ff.,..~t 
returns ma.nageme-nt. 

Ou:r firm doe~ not c;.on~ider in te-rne.l 
5 con stra.in tslcapa.b ilities when determining 0 0 0 0 0 0 

q oal s / strateav for re-tu.r n s man.aaement. 

6 Our firm tw.s not ide-ntified types o f returns. e) 0 e) 0 e) 0 

7 
Our firm tw.s procedu res for identifying a voidance 

0 0 0 0 0 0 opportunities. 

8 Our firm tw.s not dev e loped refund poli c ies. 0 0 0 0 0 0 

9 Our firm tw.s not dev e loped gat e-k eepin g p.olicies. 0 0 0 0 0 0 

10 Our firm tw.s dev e l oped d i sp.ositio n guid e l in es. 0 0 0 0 0 0 
our n rm nas oes1g ne<J a re v erse 1og1st l cs network 

11 that m inim i:z.es the su:pply c t\ai n•s rev e<rse logi s tics 0 0 0 0 0 0 
oo.o;.t~. 

12 
Our finn tw.s not dev e loped p la n s for deali ng w ith 

0 0 0 0 0 0 p• UI.Ju ~.;l • .......-oil ':>. 

13 
Our firm tw.s dev e loped a method o f v a l u in g 0 0 0 0 0 0 returned p rodu c t . 

14 
Our firm•s supply ct\ain partners understa.nd our 0 0 0 0 0 0 c redit a uthorization procedures. 

·~ 
Ou:r firrn•co ~r.....tlt r-nli~i.oo c;; _,...._ tto:ov ... ln .,.....,.t 'loiU'ith 

0 0 0 0 0 0 input from our s upply chain pa.rtners. 

16 
Ou:r firm ~~ dev e l oped r-ulc.o;. .,bout u~in-g 

0 0 0 0 0 0 secon dary m a .rke ts . 

17 our n rm nas not oev e lope<l 
0 0 0 0 0 0 remanufacturinglrefurbi s h.ing strategies. 

18 
Our firm tw.s re-tu.r n s m anagement metrics that are 

0 0 0 0 0 0 related to financia l perform.a.n ce. 

19 
Our firm•s peo p le d o n o t understand how the-ir 

0 0 0 0 0 0 deci s ions/actions affect the RM process. 

20 
Our firm•s supply ct\ain partners understa.nd how 

e) 0 e) 0 e) 0 their decis ions/actio n s affect the RM process. 
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Section IV: Customer Service Management (CSM) 

The C SM process deals wi th the administration of ptoc:luct and savice agreements {PSAs) develope-d by customa teams as part of the customer 
relationship manag ement process. Customer service manag ers moni tor the PSAs and prosctively intervene on the customer's behal f if there is going 
to be a ptoblem d elivering on ptomises that have been made. 

The scale below utilizes a five--point Literl type scale wi th responses ranging from: 
1 = Strongly Oi$8gtee, 2 = Oi$8gtee, 3 = Neutral, 4 = Agree, 5 = Strongly Agree, S = r,JOT APPLICABLE. 

Strongly 
Diu groe Noutr• l Agrte 

Strongly NOT 
DisagrH AgrH APPLICABLE 

...._1 2 3 4 5_._ 6 - ... ... - -
~ Our customer service strategy is executed well e) 0 e) e) e) 0 throughout the firm. 

~ Our firm uses cross-functional input within the C SM 
0 0 0 0 0 0 

!!!!!!!!!!!!!!! 
process. 

Our customer service representatives respond to 
3 customer service issues with formally-developed e) 0 e) e) e) 0 

response- procedures. 

Our firm does not understand the internal 
4 coordination required to respond to customer 0 0 0 0 0 0 

service events. == Our firm flas mechanisms in place for responding 
5 to customer service issues prior to the customer 16 () 16 16 16 0 

being impacted. -
Our firm understands the external coordination 

6 required to respond to various customer service 16 () 16 16 16 0 
events. 

~ .. 
7 

Our firm rresponds to customer service issues 
0 0 0 0 0 0 before the customer is impacted. 

8 
Our firm uses information systems to aid with the 

16 () 0 16 0 0 information flow related to C SM. == 
9 Our firm has developed formal C SM metrics. 0 0 0 0 0 0 

10 
Our firm understands how C SM metrics impact 16 () 0 16 0 0 financial tperformance. 

~ 

11 
Our firm does not have formal performance goals () () 0 () 0 0 

== relating to C SM. 

12 
Our firm's key suppliers understand how their 

e) 0 e) e) e) 0 decisions/actions affect the C SM process. IN Our firm's key customers understand how their 
decisions/actions affect the C SM process. 

e) 0 0 e) 0 0 
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Section V: Demand Management Process (DM) 

The OM process balances the customef'S' requirements wi th the capabilities o f the supply chain. The process ind .1des forecast ing and other efforts to 
increase flex ibility through synchronizing supply and demand and reducing variability. The process also ind udes : fforts to cootdinate marketing 
requirements and production plans on an enterprise--wide basis ot efforts made towards synchronizing production rates to manag e inventoties 

g lobally. 

The scale below utilizes a five--point Lit erl type scale with responses ranging from: 
1 = Strongly Oi$8gtee. 2 = Oi$8gtee. 3 = Neutral. 4 = Agree. 5 = Strongly Agree, 6 = t•JOT APPLICABLE. 

II Strongly 
DiYgn!e Neutral Agn!e Strongly I 'I NOT Oisagn!e Agn!e APPLICABLE 

jl 1 II 2 3 4 II 5 II 6----. 

1 
Our firm's demand management strategy is e> " e> e e 10 executed well throughout the firm. 

= 
2 

Our firm uses cross-functional input within the OM 
process. 0 0 0 e (l 13 

= 
3 

Our firm has not identified the botflenecks in our e e e> e e 15 
~ 

supply chain. 

4 
Our firm's forecasts are coordinated with key e e 0 0 e e suppliers. 

- Our firm's forecasts are coordinated within the firm 
5 such that everyone's planning is based on the e 0 0 0 e 1(1 

same numbers. 

6 Our firm's forecasts are coordinated with key 8 e e e e v customers. 
= 

7 
Our firm does not have fonmal synchronization 0 0 0 e 0 

1-
procedures in place to match supply with demand. 

8 

1:= 

I Our firm understands the production/inventory 
capacity available at key points in the supply chain. e e 0 0 e 1(1 

9 
Our firm has mechanisms to help synchronize e ('I e e e 0 supply and demand during contingencies. 

10 Our firm has developed formal OM metrics. e 0 0 e e 0 
= 
11 

Our firm understands how OM metrics impact 
('I ('I e 0 0 financial performance. 

= 
12 

Our firm's key suppliers understand how their e 0 0 0 e 13 decisions/actions affect the OM process. 

13 
Our firm's key customers understand how their ~ " ~ 

~ 

~ ) 
decisions/actions affect the OM process. ~ . ~ ~ ' ~ 

I 
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Section VI: Supplier Relationship Management {SRM) 

SRM is th e supply cta.ain managem e n t process th a t provides tn e structure for how re l ati o nsh ips w ith suppl iers are d eveloped a n d mai ntai ned. With 
regard to yoLW orga n izati on's suppl ier re la t ionshi p manage m e n t pcoc:ess. p l ease choose the a ppropriate number to indi cate th e exten t to which you 
agree oc- d isagree w i th each state m e n t . 

Product a.nd se-rvice agreement (PSA): Forma l or i nformal contract or agree-m e n t (th.a t m ay be re fare d to by d i fferent n a mes from company to 
company) between the two orga n izat ions w ith ttt e p ur pose of specifying th e le ve l of pericwmance tha t w ill be prov id ed to m eet the n eeds o f both 
part:iE-1.. 

T h e scal e below utiliz es a f iv e-poi nt Ut ert type scale w ith responses ra ng ing from: 

1 = Stroot~ IY D isagree. 2 = Disagree, 3 = Ne utra l, 4 = Agree. 5 = S trongly Agree. 6 = NOT APPLICABLE. 

Neutral Agree 
Strongly 
Agree 

3 4 5 6 

Our firm has examined how corporate ~trategy e (1 6 IV Q 0 influences the SRM process. 

SRM process requirements are determined by a e 0 e e e 0 cross-functional team. 

Our firm has not identified key criteria for e (l 6 e e 0 segmenting suppliers. 

Our firm documents our relationships with e 0 e e 6 0 suppliers through formal PSAs. 

Our firm provides supplier teams with formal 
boundaries for the degree of customiz.ation desired e l) e e e (I 
in PSAs. 

Our firm has SRM metrics that are related to our 
0 () l~) 0 6 0 firm's financial performance. 

Our firm does not have formal performance goals (? 0 6 6 e 0 for supplier relationship management 

Our firm regularly measures our supplier's e 0 e e e 0 contributions to our profitabilily. 

Our firm regularly measures the impact our e 0 e e 6 0 business has on a supplier's profitability. 

ConHicting functional objectives often hinder the 
0 0 0 0 (l 0 performance of the supplier relationship process. 

People throughout our firm understand how their 
6 (l e 6 6 (I 

decisions/actions affect the SRM process. 

Our key suppliers understand how their e 0 6 6 e 0 decisions/actions affect the SRM process. 

Our customers understand how their e 0 6 6 6 0 decisions/actions affect the SRM process. 

14 
Our firm does not share benefits from process (• (l J "' 0 0 improvements with suppliers. '-
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Section VII: Manufacturing Flow Management (MFM) 

MFM is th~ supply chain manag: ment ptoc:e» ttlat indudes all activities neces:.ary to ob tain, implem=-__nt. and manag e manufactt.wing flexibility in 
the supply chain end to tTM>Ve pcodu cts thtough the plants. 

Postponement Retaining the pcodu d: in a n eu-tral and non c:~-mmitt:d status as long as possible in the manuf.aauring prooess. 

The scale below utilizes a five-point Likert type scale with responses ranging from: 
1 = Strongly Dissgree. 2 = Disagree. 3 = Neutral, 4 = Agree, 5 =Strongly Agree., 6 = NOT APPUCABLE. 

Strongly OiugrM N&utral II Agroe 
.strongly NOT 

Disagree !'lgroe APPLICABLE 

1 2 .3 II 4 5 6 

1 
Our fi rm has examined how our corpor.ate strategy 

0 0 0 0 0 0 influences the M FM process. 

Our fi rm has a fo rmal process for ev aluating the 
2 expertise that w ill be needed to use future 0 0 0 0 0 0 

technologies or fulfill future m.a.rket needs. 

Our fi rm has a fo rmal process for assessing future 
3 changes in law s and regulations that might affect 0 0 0 0 0 0 

our manufacturing practices. 

4 
Our fi rm cannot o ffer different degrees o f 

0 0 0 0 0 0 manufacturing fl:exibility to different customers. 

5 
Manufacturing fl:exibility requirements a re 

0 0 0 0 0 0 determined by a cross·functional tea.m. 

6 
Our fi rm does no t plan for capacity growth for the 

0 0 0 0 0 0 future. 

7 
Make/buy decisi ons are based on multiple criteria, 

0 0 0 0 0 0 w ith a long term focus. 

8 
Postponement o;pportunities ar e ev aluated jointly 

0 0 0 0 0 0 w ith key custom:ers. 

9 
Postponement o;pportunities are ev aluated jointly 

0 0 0 0 0 0 w ith key supplie-rs. 

10 
Manufacturing c.apa.bilities are formally 

0 0 0 0 0 0 communicated internally. 

11 
Manufacturing c.apa.bilities are formally 

0 0 0 0 0 0 communicated w ith key customers. 

12 
Manufacturing c.apa.bilities are formally 

0 0 0 0 0 0 communicated w ith key suppliers. 

13 
Our fi rm has formal metrics focused on the MFM 
process. 0 0 0 0 0 0 

14 
Our fi rm understa.nds how MFM metrics i.mpact 

0 0 0 0 0 0 financial performa.nce. 

15 
Our fi rm has formal performa.nce goals relating to 

0 0 0 0 0 0 the MFM process. 

16 
Our fi rm has communicated performa.nce goals 

0 0 0 0 0 0 relating to MFM rth.roughout the fi rm. 

17 
Conflicting functional obj ectiv es hinder the 

0 0 0 0 0 0 performa.nce of the MFM process. 

People in our fi rm hav e a limited under standing of 
18 how their decisi onslactions affect the M FM 0 0 0 0 0 0 

process. 
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Section VIII: Product Development and Commercialization (PD&C) 

PD&C is the supply cha in manag ement process that provides structure f« d eveloping and bringing to rnartet new products j ointly wi th costomers and 
suppliers. Wi th regard to your otganization's product d evelopment and commercialization process, please choose the appropriate numba to indicate 
the extent to which you agree or di$8gtee wi th each statement. 

The scale below utilizes a five--point Likert type scale wi th responses ranging from: 
1 = Strongly Oi$8gtee, 2 = Oi$8gtee, 3 = Neutral, 4 = Agree, 5 = Strongly Agree, 6 = r,JOT APPLICABLE. 

Slrongly 
Ois~g'" II Heutriil AgrM 

Slrongly NOT 
Disagree Agree APPLICABLI" 

1 II 2 !I 3 4 II ~ 6 

1 
Our finn has examined how our corporat• strat.gy e> e t e> (._ ".: 

;-:: influences the PD&C process. 

Our firm has an extensive {cross-functional) 

2 
undentanding of our supply chain"s 

I: "' 1: "' "' 'C constraints/capabilities as they relate to product 

== 
development ~ctivities. 

Our finn does not consider customer JH-.dback w ith e> 0 0 e> e> "' ~ respect to product development activ ities 

~~ O..r firm I)<Ovict.s ineentivu for new produet ict.u. 0 0 0 0 0 0 18 O..r firm hu •voiUiltod tho vohw of oil potontiol 
sources of new product ideas and uses them 0 0 0 0 0 0 
appropriately. 

-= 
6 

Our finn does not ~ve ~n explicit methodology for .., 
"' "' "' "' "' ::::::: developing new product ideas. 

7 Our firm has fonnal guidelines concerning supplier e> 0 0 e> 0 "' ;...: 
~ndlor custorrwr involvetmtnt in our PO&C process. 

Our finn d~s not have formal proeedures in place 
8 to identify product rollout issues/constraints. 0 e 0 e> e> 0 

:= 
9 

Our finn ~~ formal guidelines for est:iblishing tim..- 0 0 e> 0 "' to-market expe-ctations for our PO&C process. 
= 

10 
Our firm has fonnal guidelines fDI' establishing e> 0 0 e> e> "' = 
product profitilbility targets for our PO&C process. 

11 
Our finn has formal pr~ures for" auessiog the .., 

"' 1: "' "' "' ~ 
strategic fit of new products. 

12 
Our firm ~~ formal mebics focused on product 

0 e e e> e> '9 
~ 

development and comrnercialitation. 

13 
Our firm understands how our PO&C metrics impact 0 0 0 0 0 0 - financial performance 

14 
Our finn has formal performance goals relating to e> e> e> e> e> "' ;:== the PO&C process. 

15 
Our firm's form.al jMrformance goals Me .., 

"' "' "' "' "' ~ 
communicat~ throughout the firm. 

16 Our firm's formal performance goals are e> 0 0 e> e> "' ;....:: 
communi~tad to our suppliers. 

17 
Our finn's formal performance goals are e> e e e> e> 0 

:= communicated to our customers. 

18 
Our firm's PD&C metrics are aligned with other 

( ~ ~ (" 0 metrics used throughout the firm. 
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Section IX: Competitive Advantage 

Competitive advantege is the extent to which an Ofganizatbn is able to atate a drtfinjible position ove-r its competitoo 

Please Indicate the e-xtent to which you agree or disagrN with each statement with regard to the compe-titive adv.antage of your firm. 

The scale btl ow utiliz&S a five--point Likirt typ& scale with rtsponui ranging from: 
1 = Strongly Oiiagro&. 2 = Oiiagree, 3 = i'leutral, 4 =Agree, 5 = Strongly Agre&, 6 = NOT APPLICABLE. 

1 We offer competitive prices. 
:;;;;: 

2 
We are able to offer prices as low or lower than our 

= competitors. 

l

[jwe offer high quality products/services to our 
customer. 

r 
4 We are not able to compete based on quality. 

;-:: 
5 We offer products/services that are highly reliable. 

;-:: 
6 We offer products that are very durable. 

:;::: 
1 We rarely deliver customer orders on time. 

:-:: 
8 We provide dependable delivery. 

= 
9 We provide customized productslservices. 

;::: 

10 
We alter our producUservices offerings to meet 
client needs. 

;::::: 
11 We do not respond well to customer demand for 

'neW' features/services. 
== 
12 We are first in the market in introducing new 
= products/services. 

IF.J We have time·to·market lower than industry 
~~ average. 

IR We have fast product development. 

D
Strongly II Disagree 
1sagree U Neutral 

~ 1=•n....-=2=oir==3 

0 0 

0 0 0 

Agree 

4 

0 

Strongly 
Agree 

5 

0 

0 

NOT 
APPLICABLE .____. 

6 

0 

0 
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Section XI: Demographics 

Individual Profile 

Cf-~ 
-nt OhetOf Manager oti'M 

I .... , _,__ , _._ ' 
1 J wnat li your cu-.rrtnt JoD trttl? (.J i~ i~ (.J 

r 

n u-l~· t-s~· II C- 1·~· If OVtf 10~· 

IC 1 2 s-:JC ' '21 Kow many ynr' IIIVI you bMn In youJ cun1nt poa.tbon? ~~~ ~~~ ~~~ ~~~ 

U-l)Oin l·S)Oin C · IO)Oin OVtf IO)Oin 

::!]"How """II"" hrvoyou I>Nn In your curront organlullon? 

1 _._ 2 __,.._ 3 --- ..... !.....__. 
j -~ (.J (.J j -~ 

' In your curront Joo, wnat runcllont•JI>ill .,...,l>tyour rKpol\ll-.? ChOCk t1 tnat apptr. 

0 flnanco 

0 I'<OOucllol'o'Opo<tllont Mlnogomont 

0 LogllllciiTrantporiatlolllllllllloullon 

0 luppiJI'P.,.IItlingl'roc""""nt 

0 
I= 
nrorrrollon TocnllOIOgy 

~ 
0 SIIOIIMiftOttng 

0 fngl-ngl'rOOucl DMIOpmont 

0 oti'M .... 
w otnor. piNltoxpllln 
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Section XI: Demographics (continued) 

Company Profile 

ll.c"' I-~~JlJ" - soo II so1 -~~ 
If 1 ""ll 2 "lf 3 ' s 

1 l HOW many r~ tim& em~ are In your organlzdon? (J (J ·~ (J ·~ 
ILUnOO! .' 1 -< ~so IL"!.-<1 1 -< 

1 ' ir==T" ' s • 
' 

w nat -.your organzzatton·• annuat VOJUJ'Il& or 63»6 (J (J ·~ (J (J ·~ tn$3$urecl ln ~M or 001lar6? 

' ~ M»Ct tne IO<IU4tly~n ~wnacn !mt ~*your nrm. Pm&eln«it9 notappieaD» f"'lliA'"'t rrapproptllt9. 

;; 11 Agncurtutt. F«Mtry. FUn~n.g an-a Hunting 

.. _. 21 M1Nn.g. Ouatr)ln.g. ano oaoca. ExtrllcOon 

.. _ . 22 u-

.. _. " COn4trocOon 

.. _. 31 · 33 Manuftctunn.g 

.. _ . " W~TtliOt 

.. _. U · <S Rtt.TtliOt 

.. _. ..... :rran..portatton ano ww.nou.un-g 

.. _ . S1 lnfotrnltton 

.. _. S2 flnance a rKJ ifl4111'lnct 

.. _. " RMI E4tat«R•ntalarKJ u aun.g 

.. _. " Pfotewonat. sca.ntmc.ano TtctLNCal servac:. 

.. _. ss ManagenMJnt or comparu.ano Entwpm.tl 

.. _. .. AOmtnatrltfw ano support an-a wa.tt ManagenMJnt an-a Rtmkllltton servac:. 

.. _ . " E:GI.BC'donal servac:. 

.. _. " l'*ltn c.. arKJ $OCili AwUtance 

.. _. 71 ArU.. Entwlntntntano RtctNtton 

·-· n AOOOI'Ill'llOOin aoo rooo ~ 

.. _ . .. otn« servac:. {txeept Pu!*AOm1natrdon) 

.. _. " PUI*AOmlnlltrdon 

'-· 1 ... ~IUA 
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Appendix B.  Factor Analysis Results 

Component Matrixa 

 Component 

1 2 3 4 5 6 7 

CSM1 .887     .311       

CSM2 .855   -.358         

CSM3 .914             

R_CSM4 -.869   .381         

CSM5 .914             

CSM6 .887     .311       

CSM7 .815 -.339           

CSM8 .859 .377           

CSM9 .852             

CSM10 .824 -.430           

R_CSM11 -.777 .327           

CSM12 .866   -.335         

CSM13 .866   -.335         

DM1 .821 .378           

DM2 .836 .340           

R_DM3 -.864             

DM4 .906             

DM5 .834             

DM6 .824 -.430           

R_DM7 -.868 .301           

DM8 .859 .377           

DM9 .836 .340           

DM10 .836 .323           

DM11 .859 .377           

DM12 .916             

DM13 .941             

OF1 .817 .468           

OF2 .836 .323           

OF3 .759 .510           

R_OF4 -.865   -.355         

OF5 .859 .377           

R_OF6 -.915             

R_OF7 -.907             

OF8 .836 .323           
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OF9 .852             

OF10 .881             

OF11 .853 .308           

OF12 .744 .374   -.455       

R_OF13 -.906             

OF14 .836 -.420           

R_OF15 -.859 -.377           

OF16 .906             

R_OF17 -.815 .339           

OF18 .914             

OF19 .893             

R_OF20 -.880   .365         

CA1 .865   .355         

CA2 .941             

CA3 .646 .309   -.484       

R_CA4 -.757   .471         

CA5         .730 -.477   

CA6 .846   -.374         

CA7 .734 -.374           

CA8 .744 .374   -.455       

CA9 .824 -.430           

CA10 .914             

R_CA11 -.785   .320 .307       

CA12 .866   -.335         

CA13 .803 -.342           

CA14 .901             

OP1 .890             

OP2 .824 -.430           

OP3 .836 -.420           

OP4 .907             

OP5 .836 -.420           

OP6 .815 -.339           

OP7 .827     .370       

Extraction Method: Principal Component Analysis. 

a. 7 components extracted. 
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Appendix C.  Factor Analysis Results (Specified Factors) 

Component Matrixa 

 Component 

1 2 3 4 

CSM1 .887     .311 

CSM2 .855   -.358   

CSM3 .914       

R_CSM4 -.869   .381   

CSM5 .914       

CSM6 .887     .311 

CSM7 .815 -.339     

CSM8 .859 .377     

CSM9 .852       

CSM10 .824 -.430     

R_CSM11 -.777 .327     

CSM12 .866   -.335   

CSM13 .866   -.335   

DM1 .821 .378     

DM2 .836 .340     

R_DM3 -.864       

DM4 .906       

DM5 .834       

DM6 .824 -.430     

R_DM7 -.868 .301     

DM8 .859 .377     

DM9 .836 .340     

DM10 .836 .323     

DM11 .859 .377     

DM12 .916       

DM13 .941       

OF1 .817 .468     

OF2 .836 .323     

OF3 .759 .510     

R_OF4 -.865   -.355   

OF5 .859 .377     

R_OF6 -.915       

R_OF7 -.907       

OF8 .836 .323     
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OF9 .852       

OF10 .881       

OF11 .853 .308     

OF12 .744 .374   -.455 

R_OF13 -.906       

OF14 .836 -.420     

R_OF15 -.859 -.377     

OF16 .906       

R_OF17 -.815 .339     

OF18 .914       

OF19 .893       

R_OF20 -.880   .365   

CA1 .865   .355   

CA2 .941       

CA3 .646 .309   -.484 

R_CA4 -.757   .471   

CA5         

CA6 .846   -.374   

CA7 .734 -.374     

CA8 .744 .374   -.455 

CA9 .824 -.430     

CA10 .914       

R_CA11 -.785   .320 .307 

CA12 .866   -.335   

CA13 .803 -.342     

CA14 .901       

OP1 .890       

OP2 .824 -.430     

OP3 .836 -.420     

OP4 .907       

OP5 .836 -.420     

OP6 .815 -.339     

OP7 .827     .370 

Extraction Method: Principal Component Analysis. 

a. 4 components extracted. 
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Appendix D.  Storyboard 
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