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Supply chain management (SCM) and quality management (QM) share some common 

literature and have overlapping domains that reinforce each other in the supplier and customer 

relationship management areas. Despite the recognized importance of supplier and customer 

relationships toward achieving quality goals, limited prior research examines whether SCM 

represents a distinct construct within the prominent existing quality focused organizational 

frameworks such as the Malcolm Baldrige National Quality Award (MBNQA). As a result of the 

absence of the SCM construct in the frameworks, the problem facing researchers is 

understanding the role of SCM in the implementation of QM practices within an organization. 

Such an understanding is key to QM theory development for the 21st century organizations. In 

order to conduct this investigation, we examine several well-studied quality focused 

organizational frameworks that are validated among the community of researchers, and, widely 

accepted among practitioners. However, which of these well-known quality management models 

serve as the best proxy for a quality focused organizational framework is an important area for 

research in order to better promote QM worldwide.  

This research involves three essays and uses a mixed methodology of qualitative and 

quantitative research.  Essay 1 compares well-known national quality award frameworks such as 

the MBNQA, the Deming Prize, and the European Foundation for Quality Management (EFQM) 

Award through analysis of the extensive literature on each as well as examination of the 

government documents about the frameworks. Comparisons show the Baldrige framework most 



widely serves as basic model for national quality award frameworks to increase the awareness of 

quality and promote the best QM practices. After reviewing the categories and their weightings 

in the frameworks of MBNQA, the Deming Prize, and the EFQM Award, we identify 

opportunities to refine the frameworks and promote QM theory development. 

Essay 2 fills a critical research gap by assessing the effectiveness of the Baldrige 

framework within a government organization and by comparing the effectiveness of the 

categories of the Baldrige framework in government to the effectiveness of the categories in 

different industries. This study examines the relative effectiveness of each Baldrige category in 

the MBNQA 2013-2014 framework using data from a municipal government. It tests the 

hypothesized research model employing partial least squares - structural equation modeling 

(PLS-SEM). Drawing on contingency theory, it explores the commonalities and differences of 

the effectiveness of Baldrige categories across different industries by comparing our results with 

summarized prior research findings of interrelationships among the Baldrige categories. 

Essay 3 posits a restructured Baldrige framework after conducting a rigorous literature 

review on SCM and examining the Baldrige framework and categories associated with SCM. 

This work includes a longitudinal set of studies that test the hypothesized research model based 

upon the newly posited restructured theoretical framework using PLS-SEM on survey data from 

three different time periods over 20 years across a variety of organizations. The results support 

that the restructured framework provides a good model fit when the SCM construct is 

independently identified and included within the framework. The comparison from the 

longitudinal analysis provides significant insights for theory evolutions of leadership, SCM, and 

information systems constructs. Additionally, this longitudinal investigation over 20 years 

supports the evolution of the Baldrige framework as it was revised over time. Most importantly 



the work posits and supports the new theory development and shows the overarching importance 

of the SCM as a major organizational construct. 
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CHAPTER 1 

INTRODUCTION 

Background 

Researchers consider quality management (QM) one of the most significant study themes 

in operations management (Nair, 2006). Substantial research highlights the significant positive 

influence of QM practices on organizational performance (see for example, Anderson et al., 1995; 

Flynn et al., 1995; Choi & Eboch, 1998; Ahire & Dreyfus, 2000; Das et al., 2000; Cua et al., 2001; 

Douglas & Judge, 2001; Ho et al., 2001; Kaynak, 2003; Shah & Ward, 2003). Sousa and Voss 

(2002, p. 106) conclude that, ‘‘QM as espoused by its founders, can be reliably distinguished from 

other strategies for organizational improvement and there is substantial agreement in the literature 

as to which practices fall under the QM umbrella’’. Researchers extend the emerging theory of 

QM by investigating the relationship between commonly accepted QM practices - leadership, 

human resource management, process management, product design and management, quality data 

analysis, supplier quality management, and customer focus - and the various dimensions of firm 

performance, i.e., financial performance, operational performance, product quality and customer 

service (Nair, 2006). 

To foster a nationwide improvement in QM, in 1987, the U.S. Congress established the 

Malcolm Baldrige National Quality Award (MBNQA). Since then, the Baldrige award has 

encouraged a cultural change that moved organizations toward a focus on quality, partially as 

a result of the national recognition achieved for superlative performance and quality (Wilson 

& Collier, 2000; Peng & Prybutok, 2015). Because of the wide acclaim received by the 

Baldrige award, it has served as a template for national quality awards (NQAs) in numerous 

countries and regions throughout the world (Ettorre, 1996; DeBaylo, 1999). Some countries or 
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regions, such as Korea, India, Singapore, Hong Kong, and many states within the United States 

have adopted both the MBNQA criteria categories and weights, while others, such as Mexico, 

have partially adapted the criteria categories or weights  (Tan et al., 2003; Flynn & Saladin, 

2006) . With the expansion of the Baldrige award, the award now covers manufacturing, service 

businesses, small businesses, education, healthcare, government/nonprofit sectors. In its 2013-

2014 revision, the MBNQA framework includes seven structured and weighted categories: 1) 

leadership, 2) strategic planning, 3) customer focus, 4) measurement, analysis, and knowledge 

management (MAKM), 5) workforce focus, 6) operations focus, and 7) results. Although the 

Baldrige award originates from its intention to improve the awareness of quality, it has become 

a comprehensive and validated organizational framework, focusing on using QM practices to 

maximize outcomes. Researchers have consistently summarized evidence to support that the 

MBNQA provides the best framework with an interdisciplinary approach for QM (Kosko, 

1999; Flynn & Saladin, 2006; Peng & Prybutok, 2015). 

The term supply chain management (SCM) was originally introduced by consultants in the 

early 1980s (Oliver & Webber, 1982), has been recognized to involve an important set of practices, 

and has subsequently gained tremendous attention among practitioners and researchers (La Londe, 

1998; Shin et al., 2000; Narasimhan & Kim, 2002). Since the mid-1990s, academics in the fields 

of logistics, marketing, and operations management have attempted to describe SCM. The field of 

SCM has blossomed over the past two decades. Much of this activity is the result of an increasing 

awareness that SCM is positively associated with improved organizational performance (Li et al., 

2006). 
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Problem Statement 
 

The distinction between SCM and QM is not always clear in the literature and the domains 

and practices of SCM and QM partially overlap and reinforce each other (Kannan & Tan, 2005). 

Despite the recognized importance of supplier and customer relationships to achieving quality 

goals, limited prior research examines whether SCM represents a distinct construct within a quality 

focused organizational framework such as the MBNQA. The problem facing researchers is 

understanding the role of SCM in the implementation of QM practices within an organizational 

framework, which becomes key to QM theory development for the 21st century organizations. In 

order to conduct the investigation, we need to select one quality focused organizational framework 

which is intensely studied and validated in the community of researchers, and, widely accepted 

and utilized in the community of practitioners. However, which framework can serve as the best 

proxy of the quality focused organizational frameworks for this dissertation? Although some 

researchers have conceptually identified the superiorities of the Baldrige framework among other 

quality focused organizational frameworks and empirically tested its validation, a clear 

understanding of the categories within the Baldrige framework becomes necessary before we 

conduct research on the importance of SCM and other identified constructs in the quality focused 

organizational framework. 

  

Research Question 
 

The best proxy of the quality focused organizational framework needs to be identified and 

examined in order to investigate the role of SCM and other constructs in QM. Within the proxy 

framework, SCM construct needs to be identified and the role of constructs within the proxy 

framework needs to be investigated in order to promote QM theory development. Therefore, the 
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research questions become (1) which one serves as the best proxy of the quality focused 

organizational frameworks under the current research context? (2) whether the proxy of the quality 

focused organizational frameworks represent a good model fit? and (3) what are the major 

components of the SCM construct in QM and how the constructs identified in the proxy quality 

focused organizational framework affect business results and take influence on each other?   

 

Purpose and Contribution 
 

The purpose of the proposed studies is to extend the current body of knowledge of QM 

theory through conceptually comparing the NQA frameworks and empirically testing the elected 

framework, and to develop and test a restructured framework in order to investigate the role of 

constructs in QM. This research contributes to theory, practice and academia. 

This study contributes to theory by offering a restructured QM framework and validating 

its effectiveness. The results explore how the roles of leadership, SCM and information technology 

(IT)/information systems (IS) evolve. The tested frameworks and explored relative effectiveness 

of constructs provides insights to the development of best practices in QM. A better understanding 

of constructs maintained in the original MBNQA framework is presented. The role of constructs 

identified in the restructured MBNQA framework is discussed. Finally, this dissertation fills the 

gaps in the literature by systematically comparing the well-known NQA frameworks, holistically 

testing the causal relationships underlying the Baldrige framework, restructuring the Baldrige 

framework by embedding SCM construct, and further longitudinally investigating the restructured 

framework.   
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Research Design 
 

This study employs a mixed methodology of qualitative research through rigorous 

literature reviews and the analysis of secondary documents, and quantitative research through the 

analysis of data collection through survey instruments. Essay 1 compares the well-known NQA 

frameworks through a rigorous literature review and the analysis of the secondary documents of 

the frameworks with quantitative analysis involved. Comparisons conclude that the Baldrige 

framework serves as the most important base model for many nations or regions to establish their 

own NQA frameworks to increase the awareness of quality and promote the best QM practices. In 

addition, comparisons plus theoretical supports identify opportunities to refine the frameworks 

which will potentially promote worldwide organization excellence. 

Essay 2 fills a critical research gap by assessing the effectiveness of the Baldrige framework 

within a government organization and by comparing the effectiveness of the categories of the 

Baldrige framework in government to the effectiveness of the categories in different industries. This 

study examines the relative effectiveness of each Baldrige category in the MBNQA 2013-2014 

framework to results using data from a municipal government. It tests the hypothesized research 

model employing partial least squares - structural equation modeling (PLS-SEM). Drawing on 

contingency theory, it explores the commonalities and differences of the effectiveness of Baldrige 

categories across different industries by comparing our results with summarized prior research 

findings of interrelationships between the Baldrige categories. 

Essay 3 posits a restructured MBNQA framework after conducting a rigorous literature 

review on SCM and examining the Baldrige framework and categories associated with SCM. It 

longitudinally tests the hypothesized research model from the restructured framework through PLS-

SEM using survey data from three different time periods over 20 years across a variety of 
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organizations. The results support that the restructured framework provides a good model fit when 

the SCM construct is independently identified. The comparison from the longitudinal analysis 

provides significant insights for theory evolutions of leadership, SCM, and IT/IS. The longitudinal 

investigation supports the appropriate evolution of the Baldrige framework and the overarching 

importance of the SCM as a major organizational construct. 

 

Organization of the Dissertation 
 

This dissertation includes an investigation of the constructs within a quality focused 

organizational framework in order to promote QM theory development, beginning with a 

discussion of the evolution of the Baldrige framework over last two decades, followed by three 

essays and a summary section. The first essay presents comparisons of the well-known NQA 

frameworks to select the best proxy of the quality focused organizational frameworks. The 

second essay assesses the effectiveness of the Baldrige framework and compares the relative 

effectiveness of the categories maintained in the Baldrige framework across different industries. 

A restructured MBNQA framework is proposed in the third essay to identify the importance of 

the SCM construct and longitudinally investigated by using survey data from three different 

time periods over 20 years across a variety of organizations through PLS-SEM technique. 

Finally, the conclusion includes a summary for each essay. 
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CHAPTER 2 

THE EVOLUTION OF THE MBNQA FRAMEWORK 

Since the US Congress established the MBNQA in 1987, the award has encouraged a 

national effort toward improvement in quality and has resulted in the recognition of superlative 

performance and quality (Prybutok et al., 2011). At the beginning of the MBNQA implementation 

for manufacturers, service businesses, and small businesses, the National Institute of Standards 

and Technology (NIST) designed the MBNQA model and based it on best understanding of quality 

theory and QM practices, with the intention of raising awareness of QM. The NIST has expanded 

its scope to include educational and health care organizations in 1999, and government/nonprofit 

organizations in 2005 (http://www.nist.gov/baldrige/about/history.cfm).  

The initial set of criteria for the Baldrige award was provided in the Application Guidelines 

(1988), along with the initial framework depicting the causal relationships between the categories. 

The framework remained stable until 1992, when the Application Guidelines were changed and 

renamed the Award Criteria.  Along with the new name the framework underwent a major revision 

which is shown in Figure 1. In the revised framework, leadership was recognized as the driver of 

the system, where the system included information and analysis (IA), strategic quality planning, 

human resource development and management, and management of process quality. The measures 

of progress were quality and operational results, while the goals were customer focus and 

satisfaction.  

The Award Criteria (1995) maintained the 1992 framework. However, its focus moved 

towards increased emphasis on results in order direct it more toward business strategy and 

competitiveness (Award Criteria, 1995). Strategic quality planning was renamed strategic 

planning, management of process quality was changed to process management, and quality and 
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operational results became business results, accompanied by changes in content. As the criteria 

continued to evolve toward strategy driven performance, in 1997 the government brought a major 

re-engineering of both the framework and the criteria. The criteria received a new name, Criteria 

for Performance Excellence, and the criteria were designed to strengthen the systems view of 

performance management, as well as to place greater focus on company strategy and 

organizational learning (Criteria for Performance Excellence, 1997). In the 1997 version of the 

MBNQA, the IA category had evolved and was recognized in the framework as an independent 

variable. In the next major revision, which occurred in 2002, the framework depicted a leadership 

triad (leadership, strategic planning, and customer and market focus) and a results triad (human 

resource focus, process management, and business results). The MBNQA 2002 framework 

updated the IA category as a variable connecting and bridging the leadership triad and the business 

results triad, shown in Figure 2. A key foundation for organizational success is the ability to take 

advantage of IS to support decision-making. “Information and Analysis are critical to the effective 

management of your organization and to a fact-based system for improving performance and 

competitiveness (Criteria for Performance Excellence, Business Category, 2002, p 10).” Customer 

focus and satisfaction was renamed customer and market focus; human resource management was 

changed to workforce focus; process management was renamed operations focus; and business 

results became results. The content of each category was either modified or expanded. The results 

construct was more comprehensive, including customer-focused results, financial and market 

results, human resource results, and organizational effectiveness results. 

As posited in the 2002 revision, the MBNQA 2013-2014 framework maintains that the 

leadership triad - leadership, strategic planning and customer focus - drives the system that creates 

results. However, compared to the 2002 Baldrige model, the 2013-2014 revision dramatically 
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updated the role of IS by expanding the 4th category from IA to MAKM. Figure 3 depicts the 

systems perspective of the Baldrige 2013-2014 criteria for performance excellence framework. 

 

Information and Analysis

Quality and 
Operational 

Results

Customer 
Focus and 

Satisfaction

Management 
of Process 

Quality

HR 
Developmen & 
Management

Strategic 
Quality 

Planning

Leadership

 

Figure 1. The MBNQA 1992 criteria. 

Source: MBNQA 1992 criteria, business category. 
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6
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Figure 2. A systems perspective of the 2002 MBNQA criteria for performance excellence 

framework. 

Source: MBNQA 2002 criteria, business category. 
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1
Leadership
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Results
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Strategic
Planning
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Customer 

Focus

5
Workforce

Focus

6
Operations Focus

 

 

Figure 3. A systems perspective of the 2013-2014 MBNQA criteria for performance excellence 

framework. 

Source: MBNQA 2013-2014 criteria, business/nonprofit category. 

 

However, unlike the 1990s and earlier, when proprietary IT/IS prevailed, in the 2000s, 

practitioners and researchers gradually characterize IT/IS as more standardized and homogeneous 

because of the rapid adoption of ERP and web technologies (Wang, 2010). In addition, easy access 

to outsourcing enables organizations to decrease the time and cost of information system 

development significantly, making advanced IT capabilities more affordable to less IT-savvy 

organizations (Chae et al., 2014). The 2013-2014 version of the MBNQA captures this change. 

“The system foundation (MAKM) is critical to effective management and to a fact-based, 

knowledge-driven system for improving performance and competitiveness (Criteria for 
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Performance Excellence, Business/Nonprofit Category, 2013-2014, p 9).” This update reflects the 

direct response mechanism from the information-system-oriented MAKM category to the 

leadership and results categories. Figure 3, shows the two direct linkages from MAKM to 

leadership and results categories. Although the categories of MBNQA such as customer focus, 

operations focus, cover the scattered facets related to SCM, there is no independent SCM construct 

depicted within this leading quality award framework.  
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CHAPTER 3 

ESSAY 1 

Introduction 
 

As a major competitive priority of businesses all over the world, quality has been attracting 

attention from researchers and practitioners for decades. To emphasize quality’s importance, 

researchers have made the following comment: “Firms compete on quality, customers search for 

quality, and markets are transformed by quality” (Golder et al., 2012, p. 1).  

QM practice has evolved significantly over the last three decades through programs such 

as Total Quality Management (TQM), the MBNQA, and Six Sigma, which promotes 

organizations’ quality performance in both manufacturing and service industries (Kaynak, 2003; 

Prybutok et al., 2011; Zu et al., 2008). With poor product and service quality, dissatisfied 

consumers not only go elsewhere for business but also have the ability to take other patrons 

elsewhere as well (Gilbert et al., 2004). Globalization has significantly increased the level of 

business competition. To attract foreign investment and increase its export, a country needs to 

produce and provide goods and services with higher quality. This has led many individual 

companies and even many companies in supply chain level to seek guidance in implementing their 

QM programs. NQAs serve as superior means for countries to promote quality awareness at a 

national level. 

In the history of NQAs development, most researchers have reported that three awards 

have played a key role in quality revolution and served as global reference for business excellence 

(Tan, 2002; Tan et al., 2003; Talwar, 2011). They are the Deming Prize, the European Foundation 

for Quality Management (EFQM) award, and the MBNQA. Their successful stories in raising the 

performance and competitiveness of organizations in their respective countries/region(s) has 
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drawn much attention from industry practitioners and academic scholars. Many countries and 

regions have established their NQA programs based on the above three awards. 

However, the communities and differences among the Deming Prize, the EFQM Award, 

and the MBNQA are under explored. This study compares these three NQA frameworks to 

generate the insights on refining the frameworks and promoting QM theory development. The 

comparisons also lead to recommendations to establish NQAs for countries that have not already 

done so. 

 

Overall Description of the EFQM Award and Deming Prize 
 

The EFQM was founded by 14 of the leading Western European businesses in 1988 when 

many of the major companies in Western Europe realized that the only way for them to survive in 

business was to pay much greater attention to quality (http://www.efqm.org/about-us/our-history). 

In recognition of achievements, European Organization for Quality (EOQ) and the European 

Commission (EC) support to establish European Quality Award (EQA) in 1991, which was 

changed to EFQM later. A team including experts from industry and academia developed the 

EFQM Excellence Model which is a holistic framework that can be applied to any organization 

without considering its size or sector. The EFQM Excellence Model was first used to support the 

assessment of organizations in the EQA in 1992, and then applied to the EFQM Award. The aim 

of the EQA (EFQM Award later) is to enhance the position of Western European companies in the 

global business market by accelerating the awareness and acceptance of quality as an 

organizational strategy for competitive advantage and by stimulating and assisting the recognition 

and development of continuous quality improvement practices (Bohoris, 1995). The EFQM Award 

criteria is defined and shown in Figure 4. 
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Leadership Strategy

People

Business Results

Partnerships & 
Resources

Society Results

Customer Results

People Results

Processes, Products & 
Services

Enablers Results

Learning, Creativity and Innovation
 

Figure 4. EFQM Award 2012 criteria 

Sources: http://www.efqm.org/efqm-model/model-criteria. 

 

The Deming Prize is very different in its focus and framework from the EFQM Award and 

MBNQA frameworks. The Deming Prize evaluation criteria consists of three independent criteria, 

Basic Categories, Outstanding TQM Activities and Roles of Top Management 

(https://www.juse.or.jp/deming_en/challenge/03.html). These three criteria are independent. Basic 

Categories and Roles of Top Management have a total weighting of 100 points each. Outstanding 

TQM Activities have a total weighting of 5. Although the Deming Prize provide descriptions and 

guideline for Outstanding TQM Activities and Roles of Top Management, there is no framework 

for these two criteria. The evaluation categories and their linkages for Basic Categories criteria, is 

shown in Figure 5. It clearly shows that the Deming Prize mainly focus on ‘‘Core Quality System’’ 

instead of financial and market results focus of EFQM Award and MBNQA. The Deming Prize 

was the first to be established back in 1951 (https://www.juse.or.jp/deming_en/award/01.html). It 
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was established by the Union of Japanese Scientists and Engineers to recognize Dr. Deming's 

contribution to Japanese industry and to promote further the development and improvement of 

quality control in Japan (https://www.juse.or.jp/deming_en/award/index.html). 

Core Quality System

2. New product 
development and 

work process 
innovation

3. Maintenance and 
improvement

4. Management system

1. Management 
policies and their 

development

5. Information 
analysis and 

utilization of IT

6. Human 
resources 

development

 

Figure 5. Deming Prize 2015 framework  

Source: https://www.juse.or.jp/upload/files/Deming_prize_EN/download/Application_Guide.pdf.  

 

Literature Review 
 

In this section, we reviewed the literature about the comparative study of the NQAs. During 

over last two decades, NQAs have played an important role in pushing organization excellence in 

many industries worldwide. The majority of the literature concentrates on the major NQAs and 

their categories and criteria (Easton and Jarrell, 1998; Schmidt and Zink, 1998). Other works have 

been concentrated on implementing the assessment of the NQAs (Teo and Dale, 1997). The 



17 

consistently increasing number of the NQAs in the world and the lack of the universally accepted 

QM framework generate the need for a comparative study of the NQA frameworks to identify the 

communities and differences in directing the opportunities for the evolutions of the NQAs and the 

promotion of the QM theory development. 

After reviewing the literature of comparisons of the NQAs, we found that most researchers 

report that three NQAs – the MBNQA in USA, the EFQM Award in Europe and the Deming Prize 

in Japan – are serving as reference models for countries to establish their own NQAs (Bohoris, 

1995; McDonald et al., 2002; Hughes and Halsall, 2002; Tan et al., 2003; Talwar, 2008). The 

EFQM Award is widely adopted as the basis model of most NQAs in Europe. Tan et al. (2003) 

reviewed 53 NQAs and reported that the EFQM Award is used in 29 out of 53 studied NQAs and 

the MBNQA is used in 13 out of 53 studied NQAs. However, the MBNQA has stronger influence 

worldwide. Tan (2002) studied the differences of the NQAs in 16 countries or regions which is 

more globalized. He reported that the MBNQA is fully adopted or used as the basic model in 9 

NQAs, and partially adopted in 3 NQAs; the EFQM Award is used as the basic model in 2 NQAs, 

and partially adopted in 4 NQAs; the Deming Prize is fully adopted in 1 NQAs, and partially 

adopted in 3 NQAs. Talwar (2011) compared the business excellence models (BEM) and NQAs 

in 72 countries and summarized the features of 81 BEMs/NQAs. Talwar (2011) supported that 50 

out of 81 BEMs/NQAs adopt the MBNQA, the EFQM Award and the Deming Prize as their basis. 

More specifically, he reported that the MBNQA is fully adopted or used as the basic model in 11 

BEMs/NQAs, and partially adopted in 13 BEMs/NQAs; the EFQM Award is fully adopted or used 

as the basic model in 37 BEMs/NQAs, and partially adopted in 10 BEMs/NQAs; the Deming Prize 

is fully adopted or used as the basic model in 2 BEMs/NQAs, and partially adopted in 5 

BEMs/NQAs. 
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Constructs Review within the NQA Frameworks 
 

This section reviews the constructs within the NQA frameworks and compares the weights 

of the categories of each NQA from the official scoring system. Close scrutiny of the three NQA 

frameworks, we found that the categories across the three frameworks are similar and seem to be 

well established internationally. To explore the communities and differences among the categories, 

we also look at the sub-criteria within each NQA framework. In the three NQAs, nine generic 

criteria – leadership, strategic planning, workforce, supplier, customer, knowledge and 

information management, operations, society, and business results – are identified. In addition, we 

calculate the relative importance of nine criteria based on the scores given to their respective 

contents in the criteria/sub-criteria of their respective NQAs. To better understand the concepts of 

the nine generic criteria, we provide their definitions below which we keep consistent with the 

definitions in the official documents of the NQA frameworks as much as possible.  

1. Leadership – How senior leaders’ personal actions guide and sustain your organization. 

It also asks about your organization’s governance system; how your organization fulfills its legal, 

ethical, and societal responsibilities; and how it supports its key communities. 

2. Strategic planning – how your organization develops strategic objectives and action 

plans, implements them, changes them if circumstances require, and measures progress. 

3. Workforce – How your organization assesses workforce capability and capacity needs 

and builds a workforce environment conducive to high performance; how your organization 

engages, manages, and develops your workforce to utilize its full potential in alignment with your 

organization’s overall mission, strategy, and action plans. 
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4. Supplier – How the company selects, develops, motivates and involves its suppliers to 

use their maximum potential to support its strategy, policies and to effectively manage their 

operational, environmental and societal impact. 

5. Customer – How your organization engages its customers for long-term marketplace 

success, including how your organization listens to the voice of the customer, builds customer 

relationships, and uses customer information to improve and to identify opportunities for 

innovation. 

6. Knowledge and information management – How your organization selects, gathers, 

analyzes, manages, and improves its data, information, and knowledge assets; how it learns; and 

how it manages information technology; how your organization uses review findings to improve 

its performance. 

7. Operations – How your organization designs, manages, and improves its products and 

work processes and improves operational effectiveness to deliver customer value and achieve 

organizational success and sustainability. 

8. Society – How the company addresses the issues like corporate social responsibility, 

community involvement and environmental conservation. 

9. Business Results – How the organization’s performance and improvement result in key 

areas: customer results, workforce results, society results, and financial and market results. 
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Table 1 

Category and Weighting in the Frameworks of the Deming Prize, EFQM Award, and MBNQA 

Deming Prize 2015 EFQM Award (2012) MBNQA 2013-2014 

Management Policies and 

Their Deployment (20) 

Enablers (500) Leadership (120) 

New Product Development, 

Work Process Innovation (20) 

Leadership (100) Strategic Planning (85) 

Maintenance and 

Improvement (20) 

Strategy (100) Customer Focus (85) 

Management System (10) People (100) Measurement, Analysis and 

Knowledge Management (90) 

Information Analysis and 

Utilization of IT (15) 

Partnerships and 

Resources (100) 

Workforce Focus (85) 

HR Development (15) Processes, Products 

and Services (100) 

Operations Focus (85) 

 Results (500) Results (450) 

 Customer Results 

(150) 

Product and Process Results 

(120) 

 People Results (100) Customer-Focused Results 

(85) 

 Society Results (100) Workforce-Focused Results 

(85) 

 Business Results (150) Leadership and Governance 

Results (80) 

  Financial and Market Results 

(80) 

Total Points: 100 Total Points: 1000 Total Points: 1000 
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Table 2  

Relative Importance of Categories in the Frameworks of the Deming Prize, EFQM Award, and 

MBNQA and Average Importance 

Framework category Deming Prize EFQMA MBNQA AVE 

Leadership categories 0.350 0.400 0.455 0.402 

- Leadership 0.200 0.100 0.200 0.167 

- Strategic planning 0.000 0.100 0.085 0.062 

- Workforce 0.150 0.200 0.170 0.173 

Foundation category: Knowledge 

and information management 

0.250 0.000 0.09 0.063 

Sustainability categories 0.400 0.450 0.3750 0.408 

- Suppliers 0.000 0.100 0.000 0.033 

- Customers 0.000 0.150 0.170 0.107 

- Operations 0.400 0.100 0.205 0.235 

- Society 0.000 0.100 0.000 0.033 

A must for survival category: 

Business results 

0.000 0.150 0.080 0.077 

 

We group the leadership, strategic planning, and workforce as the leadership categories. 

We identify the knowledge and information management as the foundation category for the 

framework systems, and business results as a much for survival category for organizations. For 

organizations, sustainability includes issues of social responsibility and citizenship along with 

societal and environmental performance, and financial and market performance (Tsoutsoura, 
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2004). In the NQA frameworks, we classify suppliers, customers, operations, and society as 

sustainability categories. The activities in the above four sustainability categories determine the 

sustainability performance including societal and environmental performance. Leading companies 

across industries have increasingly recognized the critical importance of managing sustainability. 

The motivation for establishing and implementing a strategy to integrate societal, environmental 

performance may be driven by internal factors, such as senior management commitment to 

sustainability or by the recognition that sustainability can create financial and market value. 

However, more often, the motivation for a sustainability strategy is from external pressures such 

as government or industrial association regulations, consumer awareness, or competitors’ actions 

(Epstein & Buhovac, 2014). 

 

Discussion and Implication 
 

Deming Prize has a prime focus on internal context categories, such as operations, 

knowledge and information management, and leadership. It helps Japanese companies in building 

their reputation of quality worldwide. A major difference between Deming Prize and other models 

is the hand-holding approach of Deming Prize to building a culture to focus on ‘‘core quality 

system’’. In contrast, EFQM Award and MBNQA see business results as the ultimate goal for 

organizations. There is an imbalance between the social dimension and the focus of internal 

context categories in Deming Prize criteria. Practicing human values and societal performance 

helps in overcoming this imbalance and leads to better sustainability performance. A lack of focus 

on human values gives rise to the risk of the use of unethical practices to maximize short-term 

gains. 
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With a stronger focus on sustainability factors, such as suppliers, societal and 

environmental concerns, EQMF Award establishes the goodwill model of companies for the 

world. Although the intention of EQMF Award is to strengthen the sustainability for our society, 

it could burden the companies and weaken their market competitive power because of the higher 

regulations. There is a strong need to realign the scores to various categories to bring a balance to 

their respective weightings in order to attain both sustainability and business results. Future 

research may focus on empirically exploring the impact of the relative importance of various 

categories on achieving both sustainability and business results. 

The MBNQA framework more widely serves as the base model for many countries to 

establish their NQAs by balancing the market competitive power and sustainability of companies. 

However, companies should modify the weights of MBNQA framework categories in order to 

maximize the benefits from the use of the MBNQA framework. The QM practices are not 

universally exploited across the contextual factors, such as culture, firm size, and industry types. 

Therefore, we are calling for more research on QM theory development based on contingency 

theory. The more research on the exploration and exploitation of QM practices built on 

contingency theory will bring industry practitioners more valuable benchmarks to improve their 

QM programs.  

As the driver to enable the NQA systems, leadership is the starting point for organizations 

to initiate their actions on QM to improve the results. However, the leadership construct is above 

the single definition in the NQAs framework. Although the Baldrige framework stated that 

leadership triad includes leadership, strategic planning, and customer focus, workforce is more 

under the domain of leadership according to the theory of leadership. In addition, workforce is also 

most defined under leadership guideline in industry practices. We propose that the reorganization 
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of leadership triad in the Baldrige framework is essential in order to better reflect the theory and 

practice of leadership. The reorganization of leadership triad will potentially increase the power of 

the Baldrige framework to serve as the base model for organizations and other countries to modify 

or establish their NQAs. In addition, the Deming Prize and the EFQM Award will be more 

influential from doing this. 

Knowledge and information management was clearly defined as the foundation of the 

Baldrige system. This proposition is also maintained in the Deming Prize and the EFQM Award. 

The consistency of the role of knowledge and information management across the NQA 

framework supports its importance within organizations. However, the consistency across the 

NQAs doesn’t mean that knowledge and information management is the core competitive 

advantage for organizations. As we discussed in Chapter 2, IT/IS has been considered to be 

standardized and homogeneous. Moreover, IT/IS has been becoming more affordable because of 

the easy access to outsourcing enables organizations to decrease the time and cost. The role of 

knowledge and information management is serving as the foundation for NQAs system and 

mediated by other constructs instead of the core competitive advantage. 

Sustainability won’t just take extra costs for organizations and can also generate financial 

value through enhanced revenues from improved reputation and decreased costs from operations 

improvement. Successfully managing sustainability challenges managers for good decision 

making (Epstein & Buhovac, 2014). Identifying the areas to better management sustainability is 

key for organizations to create competitive advantage. The focus on suppliers and customers along 

with internal environments can improve organizations’ sustainability performance through the 

coordination across the entire supply chain. Therefore, the restructure of the NQA frameworks 

which strengthens the transparency of SCM has the potential to benefit organizations. In practices, 
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Japanese companies build strong supply chain networks and have stronger supply chain resilience. 

Toyota pioneered long-term partnerships with its suppliers and further developed and aligned the 

incentives to ensure better sustainability across its supply chain (Girotra & Netessine, 2013). 

EFQM Award focuses more on society results. The stronger focus on society brings the societal 

and environmental reputation for the Western European companies. However, the higher level of 

society focus also introduces higher cost for European companies and even burdens their 

operations. We propose that the design of the policy of society focus should be carefully examined 

and evaluated through economic opportunities analysis. Unlike the Deming Prize and the EFQM 

Award, the Baldrige framework has less focus on suppliers and society results. The higher focus 

on financial performance of the Baldrige framework broadens its applications worldwide. 

However, with the increasing awareness of sustainability of global citizenship, the balance of the 

focus on financial and market performance, and society results is becoming necessary to maintain 

the competitive advantage for companies in the long run. The leading companies across industries 

have been working on redefining manufacturing processes in order to achieving both sustainability 

performance, and financial and market performance. For example, Dell’s made-to-order 

production with aligning internal and external incentives strategy, Zara’s vertically integrated 

supply chain for fast fashion coupled with its cross-functional operations strategy. The well 

performing initiations in industries have potential to direct the future evolutions of the NQA 

frameworks and guide the detailed criteria of their categories.  
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CHAPTER 4 

ESSAY 2* 

Introduction 
 

Since 2005 when the NIST expanded the scope of the MBNQA to government/nonprofit 

organizations, 78 government/nonprofit organizations have submitted their applications for the 

Baldrige award (http://patapsco.nist.gov/Award_Recipients/index.cfm). The winners, including 

the City of Coral Springs, Florida (awarded in 2007), and the City of Irving, Texas (awarded in 

2012) are highly performing municipal governments. While the Baldrige award in this new 

category has attracted the attention of decision makers, we found no study that empirically tests 

the linkages in the MBNQA model in terms of the government/nonprofit area except for Prybutok 

et al., 2011. However, Prybutok et al. (2011) assessed the effectiveness of the MBNQA model by 

grouping Baldrige categories into the leadership triad and the business results triad. There is a 

strong need for scholars to investigate the effectiveness of each of the Baldrige categories under 

an integrated system. 

After reviewing the winners’ application summary documents, we found that the 

government/nonprofit organizations had the same strong customer focus found in the 

manufacturing, health care, and education industries. However, their focus on strategic planning 

is greater, and they concentrate less on MAKM. We suspect that these communities and 

differences in organizational concentration could result in relatively different effectiveness of the 

MBNQA model. Organizations would benefit from better understanding how to implement QM 

practices outlined in the MBNQA model to maximize their results. 

                                                 
* This entire chapter is reproduced from Xianghui Peng and Victor Prybutok. 2015. Relative effectiveness of the 
Malcolm Baldrige National Quality Award categories. International Journal of Production Research, 53(2), 629–647, 
with permission from Taylor and Francis. 
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  We build on contingency theory as a theoretical perspective to explore the commonalities 

and differences of the effectiveness of the Baldrige categories across different industries. 

Academic has recognized the importance of contingency theory since the 1960s (Lawrence & 

Lorsch, 1967; Thompson, 1967). Sitkin et al. (1994) stated that scholars did not consider the effect 

of contextual factors, which require customized QM practices. Researchers theorized that the role 

of QM practices is different in different contextual settings. Scholars advanced the application of 

contingency theory in the area of operations management (Sousa & Voss, 2002) and refined the 

understanding of QM practices (Sousa & Voss, 2008). As research in QM matures, scholars need 

to continue to investigate the effects of context on QM practices, and move beyond justifying their 

universal applicability (Zhang et al., 2012). This study draws on contingency theory, and 

empirically demonstrates that the effectiveness of different QM practices presented in the 

MBNQA model are industry dependent, which provides many theoretical and practical insights. 

The objective of this study is to fill the following gaps. This work:  

• Addresses whether the seven Baldrige categories represent a good model for a 

government organization; 

• Provides insights into the relative effectiveness of the Baldrige categories on 

results; and  

• Compares the contingent effect of different industries on the interrelationships 

between the Baldrige categories, highlighting the commonalities and differences.  

  This research is the first empirical study that provides a new, in-depth, and holistic 

examination of the causal relationships underlying the MBNQA model within a municipal 

government. Based on contingency theory, we compare our results with prior research across 

industries like manufacturing, and health care. It contributes to the validation of the MBNQA 
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model in a government environment, and to the contingency perspective in the QM field. The 

insights gained from this study also contribute to the development of best practices in QM. 

Considering the significant and practical implications of the application of the MBNQA model in 

different industries, this study is essential for several reasons. First, the results have the potential 

to provide a view to the direct results drivers within a government organization. Second, while all 

categories are important at some level, knowing the differences between their contributions can 

foster better allocation of resources and efforts. Third, the findings allow government 

organizations that are starting quality initiatives to target initial efforts toward those areas with the 

most significant return. Fourth, knowing the commonalities and differences in the effectiveness of 

the Baldrige categories across different industries can help organizations achieve their full quality 

potentials by avoiding unnecessary losses resulting from not contextualizing QM practices to 

specific industries. 

  The rest of this paper is organized as follows. We reviews the literature for the proposed 

research framework and hypotheses. Subsequently, we describe the empirical part of this research 

and report the data collection and analysis. Next, we discuss the results and the insights for both 

academics and practitioners. Limitations and future research directions are offered, followed by 

the conclusion of the research conducted with a summary of its theoretical and practical 

contributions. 

 

Literature Review 
 

This study comprehensively examines the interrelationships between Baldrige categories, 

and investigates their relative effectiveness on results. We found no published studies that fully 

assess the effectiveness of the MBNQA model in the area of government organizations. To 
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investigate the effectiveness of the MBNQA model in different industries, we narrow down the 

literature review to the most relevant studies that empirically validate the MBNQA model through 

direct measurement of the Baldrige criteria. To build the theoretical foundation from an academic 

standpoint, we also review the studies that empirically investigate the interrelationship between 

QM practices and performance. 

  Wilson and Collier (2000), and Flynn and Saladin (2001) provided empirical evidence of 

numerous causal relationships among the Baldrige categories in the manufacturing industry. Both 

studies used structural equation modeling to conduct the data analysis. Wilson and Collier (2000), 

and Flynn and Saladin (2001) showed that as the driver of the system, leadership has a significant 

positive influence on each of the system categories, although it does not have a direct effect on 

results. In addition, Wilson and Collier (2000) reported that IA is the second most important 

category and that process management significantly influences results. Wilson and Collier also 

reported that the Baldrige 1995 model explains 39% of variance in performance results. Flynn and 

Saladin (2001) found that strategic planning significantly influenced customer satisfaction, and 

that both process management and human resource management influenced business results. Flynn 

and Saladin reported that the Baldrige 1997 model explains 45% of variance in business results 

and provides empirical evidence that the Baldrige framework has appropriately evolved over the 

years.  

  Meyer and Collier (2001) examined the MBNQA categories in the health care industry 

using structural equation modeling. Meyer and Collier identified leadership as a driver of all 

system components in the MBNQA model, and they empirically supported most causal 

relationships in the Baldrige health care pilot criteria using empirical data from U.S hospitals. In 

addition to the dominant role of leadership in the Baldrige system categories, they found the direct 
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influence of leadership on performance results and identified IA as the critical link in the Baldrige 

system. Using the reported path coefficients in their study, we calculated that the pilot model 

explains 62% of variance in performance results. 

  Researchers have worked to develop measurement constructs for QM and have been 

examining the relationships between QM practices and business performance (Kim et al., 2012). 

Although there is little agreement on the list of QM practices (Samson & Terziovski, 1999), 

management leadership, strategic planning, customer focus, IA, human resource management, and 

process management, et al. are consistently identified as critical factors of QM (Saraph et al., 1989; 

Flynn et al., 1994; Ahire et al., 1996; Nair, 2006). Examinations of the interdependent nature of 

QM practices dominates empirical research on the relationship between QM practices and 

performance (Ho et al., 2001; Kim et al., 2012). Most empirical studies on QM consider that 

management leadership drives other QM practices (Kaynak, 2003; Zu et al., 2008) and business 

results (Sila & Ebrahimpour, 2005). Process management directly and positively influences 

business results and mediates the influence of other QM practices on business performance 

(Kaynak, 2003; Sila & Ebrahimpour 2005; Zu et al., 2008).  

  Based on the discussion above, we present our testable research model and hypotheses in 

the next section. To compare our results with prior research findings, we summarize the 

interrelationships between the Baldrige categories hypothesized in the above studies across 

industries. To compare the results clearly, we unify the seven categories according to the MBNQA 

2013-2014 model. 
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Methodology 
 

Research Model and Hypotheses 
 

Derived from the MBNQA 2013-2014 framework shown in Figure 3, our research model 

emphasizes the direct and indirect influences of each of the Baldrige categories on results. 

Although the MBNQA model shows the bidirectional links between each category, several prior 

studies utilized unidirectional arrows to test the model (Meyer & Collier, 2001 and Prybutok et al., 

2011). NIST uses bidirectional arrows to reflect the significance of decision flows and feedback 

to organizations’ success in an effective performance management system. In this study, we 

establish results as the dependent variable and follow the unidirectional arrows to research the 

relationships between Baldrige categories. There are three theoretical foundations for our research 

model. First, the leadership triad is the driver of the MBNQA system. Second, the MAKM category 

is the system foundation for MBNQA. Third, all actions on leadership, strategic planning, 

customer focus, MAKM, workforce focus and operations focus point toward results. Thus, we 

hypothesize a testable research model shown in Figure 6, built upon the MBNQA 2013-2014 

framework and the theoretical foundations. 
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Figure 6. Hypothesized research model to test causal relationships between the Baldrige 

categories. 

 

The research hypotheses, summarized in Table 3 provide a comprehensive assessment of 

the theory and performance relationships between Baldrige categories within a municipal 

government. 

 

Table 3 

Summary of Hypotheses for Essay 2 

H1: Within the MBNQA model, leadership has a direct positive influence on results. 

H2: Within the MBNQA model, leadership has an indirect positive influence through other 



33 

constructs on results. 

H2a: Within the MBNQA model, leadership has a positive influence on strategic planning. 

H2b: Within the MBNQA model, leadership has a positive influence on customer focus. 

H2c: Within the MBNQA model, leadership has a positive influence on MAKM. 

H2d: Within the MBNQA model, leadership has a positive influence on workforce focus. 

H2e: Within the MBNQA model, leadership has a positive influence on operations focus. 

H3: Within the MBNQA model, strategic planning has a direct positive influence on results. 

H4: Within the MBNQA model, strategic planning has an indirect positive influence through 

other constructs on results. 

H4a: Within the MBNQA model, strategic planning has a positive influence on customer focus. 

H4b: Within the MBNQA model, strategic planning has a positive influence on MAKM. 

H4c: Within the MBNQA model, strategic planning has a positive influence on workforce focus. 

H4d: Within the MBNQA model, strategic planning has a positive influence on operations focus. 

H5: Within the MBNQA model, customer focus has a direct positive influence on results. 

H6: Within the MBNQA model, customer focus has an indirect positive influence through other 

constructs on results. 

H6a: Within the MBNQA model, customer focus has a positive influence on MAKM. 

H6b: Within the MBNQA model, customer focus has a positive influence on workforce focus. 

H6c: Within the MBNQA model, customer focus has a positive influence on operations focus. 

H7: Within the MBNQA model, MAKM has a direct positive influence on results. 

H8: Within the MBNQA model, MAKM has an indirect positive influence through other 

constructs on results. 

H8a: Within the MBNQA model, MAKM has a positive influence on workforce. 
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H8b: Within the MBNQA model, MAKM has a positive influence on operations focus. 

H9: Within the MBNQA model, workforce has a positive direct influence on results. 

H10: Within the MBNQA model, workforce has an indirect positive influence through other 

constructs on results. 

H10a: Within the MBNQA model, workforce has a positive influence on operations focus. 

H11: Within the MBNQA model, operation focus has a direct positive influence on results. 

 

The Study Site 
 

The City of Denton (COD) is a university town where there are two major state universities: 

the University of North Texas with over 36,000 students, and Texas Woman’s University with 

over 17,000 students. This city is a small-to-medium size municipality with a population of over 

128,205 (2014, http://dentonedp.com/population). The COD, which has been trying to improve 

organizational performance, appointed a research team at the University of North Texas to evaluate 

interaction between divisions of the government. 

 

The Survey Instrument 
 

We conducted this research based on the survey developed by our research team (see 

Prybutok et al., 2011) to assess the effectiveness of the MBNQA model with a municipal 

government. Appendix B presents the items contextualized for a municipal government and used 

in this study, along with the factor loadings and t values. The survey items matched the MBNQA 

2002 criteria. A team of experts, including five faculty members and five Ph.D. students from MIS, 

Management Science, and Psychology assessed the survey. The five faculty members included 

three senior members of American Society for Quality (ASQ) and two others who were ASQ 
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Certified Quality Engineers. All team members possess considerable experience in survey research 

and QM. Further, they communicated with contacts in the COD as they modified the survey 

specifically for the city. They also invited quality professionals from the ASQ to test a generic 

version of this survey. Edits suggested by the reviewers were incorporated into the survey to 

improve its clarity and readability. 

  The Baldrige 2013-2014 model enriches the definition of each corresponding category 

from the Baldrige 2002 model. It also renames some categories in order to fit the modification. 

However, all versions of the model maintain essentially the same content for each category. 

Comparison of the award over the decade supports the stability of the MBNQA scoring system. 

This validates the applicability of the survey in our study of the relationships between the Baldrige 

2013-2014 categories. 

 

Measures 
 

The research team collected the data based on a single-site case study methodology, which 

enabled us to minimize several potential biases. First, utilizing a single-site minimizes the potential 

bias introduced across organizations, industries, or countries (Eisenhardt, 1989). Secondly, 

multiple respondents employed by the COD provide richer and more organization specific 

information than is obtainable from a single respondent across several organizations. Thirdly, the 

selection of an appropriate study site allows for better control of extraneous variables, eliminates 

the heterogeneity of data, and defines the limits for our study’s generalization. 
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Results 
 

Data Analysis  
 

The data was obtained from 1100 COD employees who were invited to participate in an 

on-line survey. Each participant was issued a unique, easy to remember code such as “rosetiger” 

so that they could start and stop the survey but retain anonymity. In addition, the city had a pop up 

reminder to complete the survey that appeared upon login each day until the survey was completed. 

The data was collected via the Web server using WebSurveyor (Copyright @ 1997-2006, 

WebSurveyor Corporation) and converted to Microsoft Access. As a result of using these methods, 

which constituted a web modification of the Dillman (2011) approach, the invitation resulted in 

339 responses over a period of five weeks with a response rate of 30.82%. Eighty percent of the 

respondents completed all the survey sections. We deleted the observations when the amount of 

missing and “not applicable” data on a questionnaire exceeded 5% of the questions to ensure that 

the amount of missing data per indicator did not exceed 5%. As a result, 161 usable responses 

remained for data analysis. The demographics include gender, age, education level, and number 

years of work experience. Table 4 presents the respondents’ profile.  

  

Table 4  

Profile of Respondents for Essay 2 

 Percent (%) 
Gender  
Male 56.4 
Female 43.6 
Age  
Less than 20 0.6 
20 to less than 30 12.3 
30 to less than 40 31.6 
40 to less than 50 33.5 
50 to less than 60 20.0 
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60 or over 1.9 
Highest education  
High school 15.6 
Some college 23.1 
2-year college 10.2 
4-year college 29.9 
Graduate school 21.1 
Years of experience at COD  
Less than one year 8.8 
1 to less than 2 years 11.4 
2 to less than 5 years 16.5 
5 to less than 10 years 19.6 
10 to less than 15 years 15.2 
15 to less than 20 years 16.5 
20 years or over 12.0 
Years of experience at current job  
Less than one year 16.9 
1 to less than 2 years 18.2 
2 to less than 5 years 29.6 
5 to less than 10 years 14.5 
10 to less than 15 years 11.3 
15 to less than 20 years 5.0 
20 years or over 1.3 

 

The measurement invariance across demographic groups was tested and satisfied via 

analysis of variance (ANOVA). Assessing for non-response bias was achieved by comparing the 

first 90% of responses received to the last 10% received during the data collection period 

(Karahanna et al., 1999). After comparing the early and late respondents by an independent sample 

t-test, we found no significant difference. We checked common method bias through Harman’s 

one-factor test, as suggested by Podsakoff et al. (2003). Ten factors were extracted from all of the 

measurement items with eigenvalues greater than 1. The results showed that ten factors explained 

76.24% of the variance, with the first factor accounting for 16.10% of the variance, not a majority 

of the variance. Therefore, we conclude that common method bias is not present. 

  We elected to use PLS-SEM as the appropriate tool to analyze the data. Minimum sample 

size is one of the most often suggested reasons for applying PLS-SEM (Hair et al., 2012; Henseler 



38 

et al., 2009). Compared with its covariance-based counterpart, PLS-SEM can achieve higher levels 

of statistical power with a complex model structure with smaller sample sizes. However, as with 

any statistical technique, PLS-SEM also requires researchers to evaluate the sample size against 

the background of the model and data characteristics (Hair et al., 2011). Sample size 

recommendations in PLS-SEM essentially build on the properties of Ordinary Least Squares 

(OLS) regression, which allow researchers to follow the rule provided by Cohen (1992) for 

statistical power analysis for multiple regression models. Given the factor loadings of 0.7 and 

above, and a specific level of complexity of our research model (the maximum number of arrows 

pointing at a construct is 6), to detect R-square value of at least 0.25 with a 5% probability error, 

we need only 75 observations to achieve a statistical power of 80%. 

  Using SmartPLS 2.0, the measurement model and structural equation model were 

estimated simultaneously according to the PLS algorithm. We first evaluated the measurement and 

then tested the structural equation model shown in Figure 3 with the remaining “not applicable” 

data replaced by the mean value (Hair et al., 2013 p. 51). To calculate the student’s t test, we used 

the recommended 5,000 bootstrap samples (Hair et al., 2013 p. 132) to estimate bootstrap standard 

error. 

 

Evaluating the Measurements for Reliability and Validity  
 

We utilized three measures: Cronbach’s alpha, composite reliability, and average variance 

extracted (AVE) to examine internal consistency, following the approach used by Braunscheidel 

and Suresh (2009). Table 3 provides a summary of reliability analysis for each construct. All of 

the values of Cronabach’s alpha are above the minimum acceptable value of 0.7 (Nunnally, 1978). 

The values of composite reliability are higher than the recommended lower bound of 0.7 (Chin, 
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1998; Gefen et al., 2000). The AVEs are greater than the threshold value of 0.5 (Chin, 1998; 

Fornell & Larcker, 1981). Therefore, we conclude that the measurements show sufficient 

reliability. {Note: “AVE is defined as the grand mean value of the squared loadings of the 

indicators associated with the construct (i.e., the sum of the squared loadings divided by the 

number of indicators)” (Hair et al., 2013 p. 103). In addition, “The composite reliability is 

calculated using the following formula: 𝜌𝜌𝑐𝑐 = (∑ 𝑙𝑙𝑖𝑖𝑖𝑖 )2

(∑ 𝑙𝑙𝑖𝑖𝑖𝑖 )2+∑ 𝑣𝑣𝑣𝑣𝑣𝑣(𝑒𝑒𝑖𝑖)𝑖𝑖
, whereby 𝑙𝑙𝑖𝑖 symbolizes the 

standardized outer loading of the indicator variable I of a specific construct, 𝑒𝑒𝑖𝑖 is the measurement 

error of indicator variable i, and 𝑣𝑣𝑣𝑣𝑣𝑣(𝑒𝑒𝑖𝑖)  denotes the variance of the measurement error, which is 

defined as 1 − 𝑙𝑙𝑖𝑖
2 ”(Hair et al., 2013 p. 101).} 

  Construct validity includes three dimensions: content validity, convergent validity and 

discriminant validity. Content validity in this study is supported by a thorough review of MBNQA 

criteria and review of the initial survey instrument by a panel of experts comprised of academics 

and practitioners (O'Leary-Kelly & Vokurka, 1998).  

  We examine the individual loadings for each scale item onto its latent variable 

(Braunscheidel & Suresh 2009) and AVE of scales to assess convergent validity (Shook et al., 

2004). Appendix B shows all the item loadings for each category in the MBNQA model. All of 

the loadings in Appendix B produced by PLS are greater than 0.7 except two items measuring 

results with a value of 0.69 and 0.62. Although the two factor loadings are below the recommended 

value of 0.7 (Chin, 1998), we retained these two items in the instrument because both loadings are 

only slightly below the recommended value. We believe that retaining both items is appropriate to 

preserve both the construct validity and our research model’s applicability in public service 

systems. Table 3 shows that the AVEs are greater than the threshold value of 0.5 (Chin, 1998; 
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Fornell and Larcker 1981) for all categories. The AVEs and statistically significant high factor 

loadings provide evidence for convergent validity. 

  Table 5 provides evidence of the discriminant validity of the measurement. Consistent 

with Flynn and Saladin (2001, 2006), two techniques were used to assess discriminant validity 

(Ghiselli et al., 1981). First, after analyzing the item-to-total correlations in the last two columns 

of Table 3, we find that the average correlation between the scale and scale items is substantially 

higher than between the scale and non-scale items. Second, comparing scale reliabilities 

(Cronbach’s α values and composite reliability values) with average inter-scale correlations shows 

that the average inter-scale correlation for each scale is lower than its reliability. We also used the 

pair-wise comparison method to assess discriminant validity (Li et al., 2005; Li et al., 2012). The 

results supported the presence of discriminant validity. 

Table 5 

Variable Summary for Essay 2 

Scale Mean 
Standard 

deviation 

Cronbach’s 

alpha 

Composite 

reliability 
AVE 

Average 

inter-scale 

correlation 

Average item to total 

correlation 

Non-scale items Scale items 

Leadership 4.90 1.60 0.93 0.91 0.63 0.74 0.46 0.63 

Strategic Planning 4.58 1.44 0.94 0.93 0.71 0.79 0.49 0.66 

Customer Focus 4.63 1.45 0.96 0.95 0.71 0.77 0.48 0.67 

MAKM 4.36 1.50 0.96 0.97 0.79 0.72 0.47 0.72 

Workforce Focus 4.72 1.64 0.95 0.94 0.67 0.76 0.49 0.65 

Operations Focus 4.52 1.42 0.96 0.96 0.77 0.76 0.51 0.71 

Results 4.89 1.43 0.96 0.94 0.64 0.75 0.46 0.57 

Notes: The range of responses on the Likert scale were from 1 (strongly disagree) to 7 (strongly 

agree). 
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The PLS-SEM Fit 
 

In the PLS model fit, the R-square and significant structural paths were used to evaluate 

the research model (Gefen et al., 2000). According to the results provided by PLS in Table 6, not 

all of the path coefficients are statistically significant. Figure 7 shows the fitted model with all of 

the statistically significant paths. R-square is 80 percent when the six categories are used to predict 

the results. Only leadership, workforce focus, and operations focus have statistically significant 

and directly positive influence on results with correlation coefficient values of 0.15, 0.53, 0.29 

respectively, which supports our 1st, 9th and 11th hypotheses. The results do not support our 3rd, 

5th and 7th hypotheses, suggesting that strategic planning, customer focus, and MAKM do not 

have statistically significant and direct positive influences on results. According to the significant 

path model shown in Figure 4, we calculated the total effect and indirect effect for each linkage. 

Table 7 summarizes the direct, indirect, and total effects among seven Baldrige categories. We can 

see that strategic planning, customer focus, and MAKM have statistical significance, and indirect 

positive influences on results with coefficient values of 0.11, 0.10, and 0.09, indicating that our 

4th, 6th and 8th hypotheses are supported.  

  Table 7 shows that leadership has a positive influence on strategic planning, customer 

focus, and workforce focus with coefficient values of 0.85, 0.21, 0.40, respectively, supporting our 

hypothesis 2a, hypothesis 2b, and hypothesis 2d. The coefficient values of 0.69, 0.51 support 

hypothesis 4a and hypothesis 4b, indicating a strong positive influence of strategic planning on 

customer focus and MAKM. The results also support both hypothesis 8b and hypothesis 10a 

because of the high correlation coefficient values of 0.30 and 0.50 between MAKM and operation 

focus, and workforce focus and operation focus. Table 8 summarizes whether the hypotheses are 

supported.
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Table 6 

Path Coefficients, T-statistics, and R-squares for Essay 2 

 Leadership 
Strategic 

Planning 

Customer 

Focus 
MAKM 

Workforce 

Focus 

Operations 

Focus 
Results 

Leadership -       

Strategic 

Planning 
0.85a/28.64b** -      

Customer Focus 0.21/2.86** 0.69/10.42** -     

MAKM -0.05/0.38 0.51/4.44** 0.37/3.89** -    

Workforce Focus 0.40/3.31** 0.15/1.03 0.15/1.02 0.16/1.72 -   

Operations 

Focus 
-0.19/1.86 0.11/0.98 0.22/2.63** 0.30/3.94** 0.50/4.91** -  

Results 0.15/1.97* -0.18/1.87 0.16/1.90 0/0.03 0.53/7.58** 0.29/3.71** - 

R-square 0 0.72 0.76 0.65 0.63 0.76 0.80 

Note: R-squares are shown in bold. a represents path coefficients and b represents T-statistics. * Significant at the 0.05 level, and ** 

Significant at the 0.01 level. 
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Customer Focus

Workforce 
Focus

MAKM

Operations 
Focus

Leadership Results

Strategic 
Planning

H1+: 0.15/1.97*

H2a+: 0.85/28.64**

H2b+: 0.21/2.86**

H4a+: 0.69/10.42**

H6a+: 0.37/3.83**

H4b+: 0.51/4.44**

H9+: 0.53/7.58**

H11+: 0.29/3.71**

H6c+: 0.22/2.63**

H8b+: 0.30/3.94**

H2d+: 0.40/3.31**

H10a+: 0.50/4.91**

 

Figure 7. PLS structural equation path results according to the application of the MBNQA 2013-2014 model to a municipal 

government.  

Note: * path significant at P<0.05; ** path significant at P<0.01. 
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Table 7 

Summary of the Direct, Indirect, and Total Effects among the Constructs within MBNQA Framework for Essay 2 

Construct & 

Effect 

Leadership Strategic Planning Customer Focus MAKM Workforce Focus Operations Focus Results 

DE IDE TE DE IDE TE DE IDE TE DE IDE TE DE IDE TE DE IDE TE DE IDE TE 

Leadership - - -                   

Strategic 

Planning 
0.85 0.00 0.85 - - -                

Customer 

Focus 
0.21 0.59 0.80 0.69 0.00 0.69 - - -             

MAKM 0.00 0.73 0.73 0.51 0.26 0.77 0.37 0.00 0.37 - - -          

Workforce 

Focus 
0.40 0.00 0.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - - -       

Operations 

Focus 
0.00 0.59 0.59 0.00 0.38 0.38 0.22 0.11 0.33 0.30  0.00 0.30 0.50 0.00 0.50 - - -    

Results 0.15 0.38 0.53 0.00 0.11 0.11 0.00 0.10 0.10 0.00 0.09 0.09 0.53 0.15 0.68 0.29 0.00 0.29 - - - 

Note: DE represents the direct effect, IDE represents the indirect effect, and TE represents the total effect. 
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Table 8 

Summary of Hypotheses Testing for Essay 2 

Hypotheses Results 

H1: Within the MBNQA model, leadership has a direct positive influence on results. Supported 

H2: Within the MBNQA model, leadership has an indirect positive influence through other constructs on results. Supported 

H2a: Within the MBNQA model, leadership has a positive influence on strategic planning. Supported 

H2b: Within the MBNQA model, leadership has a positive influence on customer focus. Supported 

H2c: Within the MBNQA model, leadership has a positive influence on MAKM. Not supported 

H2d: Within the MBNQA model, leadership has a positive influence on workforce focus. Supported 

H2e: Within the MBNQA model, leadership has a positive influence on operations focus. Not supported 

H3: Within the MBNQA model, strategic planning has a direct positive influence on results. Not supported 

H4: Within the MBNQA model, strategic planning has an indirect positive influence through other constructs on 

results. 

Supported 

H4a: Within the MBNQA model, strategic planning has a positive influence on customer focus. Supported 

H4b: Within the MBNQA model, strategic planning has a positive influence on MAKM. Supported 

H4c: Within the MBNQA model, strategic planning has a positive influence on workforce focus. Not supported 
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H4d: Within the MBNQA model, strategic planning has a positive influence on operations focus. Not supported 

H5: Within the MBNQA model, customer focus has a direct positive influence on results. Not supported 

H6: Within the MBNQA model, customer focus has an indirect positive influence through other constructs on results. Supported 

H6a: Within the MBNQA model, customer focus has a positive influence on MAKM. Supported 

H6b: Within the MBNQA model, customer focus has a positive influence on workforce focus. Not supported 

H6c: Within the MBNQA model, customer focus has a positive influence on operations focus. Supported 

H7: Within the MBNQA model, MAKM has a direct positive influence on results. Not supported 

H8: Within the MBNQA model, MAKM has an indirect positive influence through other constructs on results. Supported 

H8a: Within the MBNQA model, MAKM has a positive influence on workforce. Not supported 

H8b: Within the MBNQA model, MAKM has a positive influence on operations focus. Supported 

H9: Within the MBNQA model, workforce has a positive direct influence on results. Supported 

H10: Within the MBNQA model, workforce has an indirect positive influence through other constructs on results. Supported 

H10a: Within the MBNQA model, workforce has a positive influence on operations focus. Supported 

H11: Within the MBNQA model, operation focus has a direct positive influence on results. Supported 
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Discussion 
 

The 69 items were specifically designed to measure and assess the effectiveness of the 

MBNQA model within a municipal government. As previously mentioned, the summary of prior 

studies in Appendix A were used as comparisons to analyze the contingent effects of different 

industries on the Baldrige model.  

  Although the findings regarding leadership as the driver of the system are consistent, the 

direct effect of leadership on results is arguable. Our result shows that leadership has a direct effect 

on results, as indicated by Flynn and Saladin (2001) in the manufacturing industry, and Meyer and 

Collier (2001) in the health care industry. The strong indirect influence of leadership on system 

categories facilitates its positive influence on results, which solidifies its primary importance 

among QM practices. However, inconsistent with prior studies in the manufacturing and health 

care industries, we do not find a direct influence of leadership on MAKM and operations focus in 

government organizations. Examining the nature of leadership in different industries could be the 

future research direction. 

  The Baldrige 2013-2014 model implies that both strategic planning and customer focus 

should have indirect impact on organizational results. The results support these premises and do 

not indicate direct influence of strategic planning and customer focus on results. The role of 

strategic planning is enhanced in government organization compared to its identified role in 

previous MBNQA research in the manufacturing and health care industries. The possible reasons 

for the change in strategic planning’s importance are the following. First, strategic planning has 

become more important due to the increasingly dynamic business environment (Lee et al., 2006). 

Strategic planning capabilities can strengthen an organizations’ ability to respond to change. 

Secondly, because of its continued application, organizations have improved their ability to utilize 
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strategic planning to address development and deployment action plans, along with clear priorities, 

and required resources. Customer focus does have an indirect influence on the results through the 

overall system. The results support the contention that customer focus significantly influences 

MAKM and operations focus, consistent with the findings in the manufacturing and health care 

industries. Organizations research the customer requirements and expectations, ever-changing 

market conditions, and new practices of customer relationship management to improve 

performance.  

  In the context of government organization, MAKM does not have a significant positive 

direct influence on results and workforce focus, which is different from the findings in the 

manufacturing and health care industries. In addition, the influence of MAKM on operations focus 

in government organization is less strong than in the manufacturing and health care industries. The 

results indicate that MAKM plays the least important role on results through the overall system, 

which supports our contention that MAKM serves as a necessary set of tools to establish an 

environment versus being a direct driver of results (Wilson & Collier, 2000; Meyer & Collier, 

2001). The disconnection between MAKM and workforce focus and the relatively weak influence 

on operations focus seriously weakens the role of leadership, strategic planning and customer focus 

in the Baldrige framework. The possible explanations are that government organizations have 

limited ability to measure their performance in terms of the scope, validity, and management of 

relevant data and information. In addition, government organization must improve the 

effectiveness of the processes for information and knowledge management.  

  The result supports the contention that workforce focus directly influences results in 

government organizations, which is not the case in the manufacturing and health care industries. 

In addition, workforce focus is positively associated with operations focus, which is consistent 
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with findings in the manufacturing industry. Throughout the Baldrige government model, 

workforce focus has the greatest impact on results. Workforce practices, such as quality training, 

information systems training, and employee involvement, more effectively improve production 

efficiency, product quality, and customer satisfaction than activities in other categories. Such a 

finding is supportive of the philosophy popularized by quality leaders such as W. Edwards Deming 

(Evans & Lindsay, 2011). 

  The impact of operations focus on results in government organizations is significant and 

direct, as is true in the manufacturing industry. Operations focus is a stronger predictor of results 

than other categories excluding workforce focus and leadership in a government organization. A 

physical operations process, such as product design, quality control, and production flow, more 

effectively reduce product variance, lead-time, and customer complaints, thereby improving 

overall competitiveness, than activities in other categories. 

  Appendix C shows the trend across industries in terms of the numbers of the Baldrige 

winners vs applicants. There is often an immediate increase in the number of applicants in new 

industries. After a short time, the numbers of winners in new industries increases. In the context 

of the data presented, the Baldrige award serves as a motivator for improving quality within an 

industry. We believe that competition for the MBNQA award results in an increased awareness of 

quality within organizations in each industry. In recent years, the winners and applicants in the 

health care industry have almost dominated the competition for the Baldrige award. However, we 

can reasonably expect more nonprofit/government organizations to enter the playing field. The 

results of the PLS analysis and the comparisons across industries provide many insights for both 

academics and practitioners. 
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Insights for Academics  
 

In our application we found that the Baldrige 2013-2014 model is strong, having very few 

linkages not supported, particularly for such a complex model. Additionally, the overall fit is better 

than older Baldrige models. In this study, the results show that the Baldrige 2013-2014 model 

explains 80% of the variance in results. Comparing this result with 39% (the Baldrige 1995 model, 

Wilson & Collier, 2000), 45% (the Baldrige 1997 model, Flynn & Saladin, 2001), and 62% (the 

Baldrige health care pilot model, Meyer & Collier, 2001), we conclude that, as the worldwide 

leading quality award, the QM practices presented by the MBNQA model are consistently good 

predictors of organizational results across industries. In addition, the comparisons provide 

evidence that the Baldrige model has experienced the appropriate adaptations over time.  

  Since the 2002 version was introduced, MBNQA models have consistently emphasized 

that the leadership triad, composed of leadership, strategic planning, and customer focus, rather 

than leadership alone, is the driver of the system. The testing of research hypotheses supports this 

view of the Baldrige framework. As discussed in section 2, the evolution of IT has changed the 

role of the MAKM construct in the Baldrige framework. Our results support that MAKM serves 

as the system foundation of the Baldrige system. 

  Through the comparisons across industries, we can see that the concept of the leadership 

triad as the driver of the system is always embedded in the Baldrige model, even though the 

Baldrige model during the 1990’s did not clearly state this. Strategic planning and customer focus 

partially mediate the driving role of leadership in the Baldrige system. This is strengthened in 

government organizations. Customer focus is equally important in both government organizations 

and the manufacturing industry. However, customer focus can directly benefit results and improve 

workforce focus and operations focus in health care industry. MAKM is more influential in 
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manufacturing and in the health care industry than it is in government organizations. Nevertheless, 

workforce is the most important results in government organizations. The direct influence of the 

operations construct on results holds consistent in both government organizations and 

manufacturing. 

 

Insights for Practitioners  
 

Results suggest that leaders in government organizations should focus on three critical 

components of QM: leadership, workforce focus, and operations focus. These three QM practices 

contribute the most to the success of organizations. For startup organizations, motivating the 

workforce and designing operational processes can offer direct benefits even when resources are 

limited. However, for mature organizations, in addition to developing workforce potential and 

optimizing operational processes, effectively utilizing advanced IT/IS and managing customer 

relationships will further enhance performance and increase sustainability. Additionally, 

organizational leaders should analyze the contingent effects of related industries on the 

effectiveness of QM practices. They must customize their QM practices by allocating effort 

proportionately, to maximize the outcome of each Baldrige category based upon the categories 

that have the most significant impact in their industries. 

 

Limitations and Future Research 
 

Some of the limitations in this study provide insight for possible future research. The use 

of data from a single organization could limit the generalizability of study results. Although we 

justify the applicability of single organization data, it would be valuable to evaluate the hypotheses 

using different samples from multiple government organizations.  
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  Second, alternative models should be proposed and tested. We precisely followed the 

MBNQA model defined by NIST in this study. However, there is no guarantee that the quality 

model defined by NIST is the best model. Considering the rapid advancements in operations and 

supply chain management during the last several decades (Ho et al., 2002; Singhal & Singhal, 

2012), it is arguable that the MBNQA model does not define the role of supply chain clearly. We 

suggest that researchers embed the supply chain triad, composed of customer focus, supplier focus, 

and operations focus, into the quality model. The relevance of a supply chain focus within the 

MBNQA goes beyond the objective of this study, but has the potential to contribute to the body of 

knowledge about the relevance of the supply chain to the Baldrige model.  

  Another topic for future research direction is to identify ways to improve the assessment 

of Baldrige winners using the MBNQA model. This study provides suggestion on how to best 

utilize the most up-to-date MBNQA model. Baldrige winners should conduct self-assessments 

periodically based on the updates to the MBNQA model. Self-monitoring has value for many 

organizations, including winners of the Baldrige award, because winning does not guarantee 

continued success. The use of a self-assessment survey provides an inexpensive approach to 

ongoing, periodic monitoring that will allow leaders to track changes within the organization. This 

is particularly valuable to MBNQA winners because they can quickly evaluate the impact of a 

change on their organization at a much lower cost than they could by conducting an internal self-

assessment MBNQA audit. Further analysis of how the quality management practices of winners 

relate to MBNQA constructs and their degree of influence on the results can provide additional 

insights into the complex and contingent nature of the various relationships within the model.    
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CHAPTER 5 

ESSAY 3 

Introduction 
 

What is the role of SCM in the implementation of QM practices? Despite the recognized 

importance of supplier and customer relationships to achieving quality goals, limited prior research 

examines whether SCM represents a distinct construct within a quality focused organizational 

framework such as the MBNQA. This study contributes toward answering the following research 

questions: 

• What are the major components of the SCM construct in the context of QM? 

• What are the roles of SCM and other identified constructs within a quality focused 

organizational framework?  

• How do the roles of the constructs evolve within a quality focused organizational 

framework over time? 

This essay integrates the SCM construct, including the components of customer focus, 

supplier focus, and operations focus in the context of the MBNQA framework. Validating the 

structural model using longitudinal survey data across three different periods over two decades, 

allows this research to provide empirical evidence on the roles of leadership, SCM, and IT/IS in 

QM. This evidence is provided within a leading quality-focused organizational framework, the 

MBNQA, which is useful for researchers and practitioners who seek to better understand the 

effects of structural factors of the constructs on quality initiatives and business results as measured 

within the MBNQA. A call for practice-based research in operations management was issued as 

long ago as 1997 in a special issue of Management Science (Graves & Fisher, 1997). This call is 

still relevant and more recently the need for such research was addressed in Manufacturing & 
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Service Operations Management. In that recent call Fisher (2007) and Roth (2007) suggest that 

operations management will benefit from strengthening its empirical dimension and emphasize the 

value of relevant empirical work in theory building and testing. The current empirical research is 

consistent with the recent call because this work conducted over two decades provides insights for 

both theory and practice. 

The remainder of this paper is organized as follows.  First, we briefly review the literature 

related to QM, SCM and empirical studies on the MBNQA framework. Next, we present the 

restructured MBNQA framework by embedding the SCM construct to establish a testable model. 

The related hypotheses pertaining to the relationships within the restructured MBNQA framework 

are shown in this section. This section also describes the research methodology, including the 

development of the survey instrument and sample. Subsequently, we present the results of testing 

the structural model. The discussion of the results, theoretical contribution, limitations, and future 

research directions are offered. 

 

Literature Review 
 

QM and MBNQA Studies 
 

The literature on QM traces back many years and has resulted in a plethora of books, 

journal articles and trade press publications about QM issues (Nair, 2006). Early stages of 

empirical research in QM involved creating instruments capable of measuring QM practices and 

performance constructs (Saraph et al., 1989; Flynn et al., 1994; Ahire et al., 1996). These 

constructs are present in the frameworks used for the NQAs, such as the MBNQA in the US and 

the European Quality Award (Sousa & Voss, 2002). The QM related practices investigated in this 

study - leadership, strategic planning, workforce focus, customer focus, supplier management, 
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operations focus, and MAKM - have been documented extensively in academia, and 

operationalized in industry. 

Because the MBNQA is highly visible, it has attracted the attention of many public and 

private institutions and researchers. Many public and private institutions in the United States and 

organizations outside the United States including governments, corporations, education systems, 

and hospitals apply metrics derived from MBNQA research to formulate their self-assessment 

programs (Prybutok & Spink, 1999; Curkovic et al., 2000). The MBNQA framework plays a key 

role in quality’s evolution around the world and provides a structure that other countries can use 

to establish their national award programs (Tan, 2002). 

Researchers have been trying to investigate the validity of the MBNQA framework. For 

example, Wilson and Collier (2000), and Curkovic et al., (2000) examine the MBNQA criteria in 

the manufacturing industry; Flynn and Saladin (2001) test the validity and reliability of the 

theoretical model underlying the Baldrige framework and investigate how the Baldrige framework 

has evolved over the years using data from multinational manufacturing plants. Flynn and Saladin 

(2006) investigate the effectiveness of the Baldrige framework across different national cultures. 

Prybutok and Spink (1999) and Meyer and Collier (2001) examine the MBNQA criteria in health 

care industry using empirical data from U.S hospitals; and Peng and Prybutok (2015) assess the 

relative effectiveness of the MBNQA categories within a municipal government organization. 

Although, as a group, these researchers explored various mediating effects from contingent factors, 

such as industry type, culture, and organizational size, they all document that the MBNQA 

framework has a good fit. Flynn and Saladin (2001; 2006), and Peng and Prybutok (2015) also 

empirically test the evolution of the MBNQA framework across time and identify potential future 

directions for the MBNQA framework. The current research develops and examines an embedded 
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SCM construct within this leading QM framework to better show the importance of SCM theory 

and to emphasize the benefit for practitioners. 

 

SCM Studies 
 

SCM is comprised of internal practices, which are contained within an organization, and 

external practices, which cross organizational boundaries to integrate an organization with its 

upstream suppliers and downstream customers (e.g., Frohlich & Westbrook, 2001; Narasimhan & 

Kim, 2002; Droge et al., 2004; Kannan & Tan, 2005; Li et al., 2006). SCM seeks to integrate and 

coordinate processes throughout all participating entities to ensure that the quality of the product 

or service satisfies final customers (Robinson & Malhotra, 2005). However, there is overlap 

between SCM and QM practices (Kannan & Tan, 2005; Robinson & Malhotra, 2005). Customer 

focus and supplier management are two QM practices that are also in the SCM domain.  

A large body of research examines the effects of SCM on firm performance in 

manufacturing industries. A successful SCM implementation is expected to enhance the 

relationship between upstream suppliers and downstream customers, and thereby increase 

customer satisfaction and firm performance. Prior research has indicated that SCM is a key driver 

of firm performance (Kannan & Tan, 2005). After reviewing the literature, we found that customer 

focus, supplier management and process management are identified as important factors of 

successful SCM implementation, which significantly influence the organizations’ performance 

(Forker et al., 1997; Samson & Terziovski, 1999; Ahire & Dreyfus, 2000). 

In general, QM and SCM have become two parallel constructs in the operations 

management field. The domains and practices of SCM and QM are intertwined and reinforce each 

other (Kannan & Tan, 2005). Customer focus and supplier management are two practices that are 
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often discussed in the context of both SCM and QM studies (Kannan & Tan, 2005; Kaynak & 

Hartley, 2008). Operations focus is clearly stated and well validated in QM practices. While 

operations management is not explicitly a part of SCM practices, the concepts from operations 

management are found within multiple SCM dimensions. In this paper, we identify and embed the 

SCM construct within a QM context. Consistent with the QM context as found in the MBNQA 

criteria, SCM is composed of customer focus, supplier focus, and operations focus. Using survey 

data from three different time periods, we test the hypothesized research models to examine the 

role of identified constructs within a leading quality-focused organizational framework that was 

restructured to show the SCM construct in the framework. 

 

Methodology 
 

Research Framework and Hypotheses 
 

Customer focus, supplier management, and process management form the critical 

components of the SCM construct. For consistency with the categories of the Baldrige award, we 

maintain the customer focus construct as defined in the MBNQA framework. Following the 

construct naming convention within the MBNQA, we rename supplier management as supplier 

focus. We retain the operations focus category by covering process management dimensions of 

SCM. We regroup customer focus, supplier focus, and operations focus into the SCM triad, 

leadership, strategic planning, and workforce focus as the leadership triad. Figure 4 shows the 

restructured MBNQA framework. 

There are three theoretical foundations for the restructured MBNQA framework. First, the 

leadership triad is the driver of the restructured MBNQA system. Second, as in the original 

MBNQA framework, the MAKM category serves as the system foundation. Third, all actions on 
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the leadership triad MAKM and the SCM triad point to results. Based on the restructured Baldrige 

framework shown in Figure 8, the following hypotheses test the specific relationships within the 

research framework in terms of leadership triad and SCM triad. In this study, we use survey data 

from three different time periods to conduct the analysis in order to answer our research questions. 

The surveys were designed to match MBNQA 1992, 2002, 2013-2014 criteria separately. To 

match each original framework, the testable research models are visually represented with a 

graphical path diagram that allows for easier representation of complex multilevel structural 

relationships, shown in Figure 9. 

H1: Within the restructured MBNQA model, leadership triad has a positive influence on 

quality and operational results/business results/results. 

H2: Within the restructured MBNQA model, leadership triad has a positive influence on 

SCM triad. 

H3: Within the restructured MBNQA model, leadership triad has a positive influence on 

IA/MAKM. 

H4: Within the restructured MBNQA model, IA/MAKM has a positive influence on 

quality and operational results/business results/results. 

H5: Within the restructured MBNQA model, IA/MAKM has a positive influence on SCM 

triad. 

H6: Within the restructured MBNQA model, SCM triad has a positive influence on 

quality and operational results/business results/results. 
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Figure 8. A systems perspective of the restructured MBNQA criteria for performance excellence 

framework. 
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Figure 9. The testable research model for the restructured MBNQA framework. 
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Survey Methods 
 

For the MBNQA 1992 framework, the survey was administered to members of the ASQ, 

Dallas Section. The members surveyed ranged from CEOs and vice presidents of quality to senior 

staff members. The industries represented a broad range from electronics and other electronic 

equipment and components, to non-depository credit institutions. Of the 89 surveys distributed at 

the Dallas section meeting, 62 were returned, which results in a 70% response rate. After deleting 

observations with missing values and “not applicable” responses, 52 out of 62 were used to conduct 

data analysis for the restructured 1992 framework.  

For the MBNQA 2002 framework, through email, 1100 employees were invited from a 

municipal government to complete the on-line survey; a total of 339 responses over a period of 

five weeks were received for a response rate of 30.82%. After deleting missing values and “not 

applicable” responses, 128 responses were retained to conduct data analysis for the restructured 

2002 framework. 

In terms of the MBNQA 2013-2014 framework, we distributed a total of 360 

questionnaires to 36 professionals who worked in the Dallas metropolitan area. And they were 

asked to invite their colleagues to fill out the survey. Using a snowball sampling approach allowed 

us to obtain a larger sample with broader representation and, as a result, to obtain more 

generalizable results. The survey was conducted within a two-week period. To improve the 

response rate, we used a modified Dillman technique (Dillman, 2000) and sent out reminder emails 

during the waiting period. As a result, 121 questionnaires were returned, which represented a 

response rate of 33.61 percent. After examining the surveys, 118 questionnaires were deemed 

usable without missing data, yielding a final valid return rate of 32.78 percent. 
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Measures 
 

The construct assessment instruments were developed by following the content of each of 

the major criterion from the MBNQA 1992, 2002, and 2013-2014 frameworks. We developed 

items by following a Likert style response (strongly disagree to strongly agree), with the range of 

response from 1 to 5 for the MBNQA 1992 and 2013-2014 framework, and the range of response 

from 1 to 7 for the  MBNQA 2002 framework. We included the option of leaving the item blank 

if it was not applicable for the MBNQA 1992 and 2002 frameworks. 

For the MBNQA 1992 framework, we invited quality experts, including a MBNQA lead 

assessor, a Texas quality award examiner, and several certified quality engineers, to review the 

initial survey for content validity. Two of these survey evaluators had worked for MBNQA 

winners. After incorporating many of the suggested changes, the survey was reviewed again by 

the experts. Comparison of the two instruments shows their similarity and strengthened the validity 

of this instrument. Each item was designed to reflect one aspect of the MBNQA criteria. This 

survey worked as the foundation for the measurements of the MBNQA 2002 and 2013-2014 

frameworks. 

For the MBNQA 2002 framework, we contextualized the items to fit a municipal 

government environment. We also made modifications to match the MBNQA 2002 criteria. These 

modifications were required to make the survey consistent with the MBNQA 2002 framework’s 

conceptualization. We selected a team of experts, who assessed the revised instrument. We 

assembled five faculty members and five Ph.D. students from MIS, Management Science, and 

Psychology who possessed considerable experience in both survey research and in QM. The 

faculty included three senior members of ASQ, two with ASQ professional certifications of 

Certified Quality Engineer. Further, we made modifications to the survey to adapt its wording to 
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the municipal government, where we administered the final survey. This process involved lengthy 

discussions and correspondence between the research team and their municipal government 

contacts to make these modifications. 

For the MBNQA 2013-2014 framework, we based the survey on the pre-2002 MBNQA 

survey. We changed the items for general organizations from a municipal government 

environment. We further modified the items following the MBNQA 2013-2014 criteria to capture 

the MBNQA 2013-2014 model’s conceptualization. To ensure that this survey instrument covered 

the MBNQA 2013-2014 criteria comprehensively, we took the following steps: 1) We invited a 

professor who actively publishes research on quality and holds certifications as a quality engineer 

and manager of quality, 4 Ph.D. students from Management Science and Logistics who had 

considerable expertise and prior work experience in both survey research and in QM and SCM, 3 

MBA students concentrating in Operations Management and SCM field with valuable industry 

experience to assess the revised instrument. 2) We examined each question in the pre-2002 

instrument to determine the match with the MBNQA 2013-2014 criteria. In all cases, if issues were 

identified, we either modified the question or replaced it with one that was a better match. 

The same professor and two Ph.D. students with prior relevant work experience who are 

studying quality within the context of Management Science and Operations Management worked 

on regrouping the survey items according to the categories in the restructured MBNQA 

frameworks. This regrouping was then examined by an independent set of researchers with survey 

expertise for consistent between the items and constructs. Appendix D shows the items or items 

sources and their corresponding category from the MBNQA 1992, 2002, and 2013-2014 criteria-

based instruments that we used for data analysis from three different time periods. 
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Results 
 

Data Analysis  
 

The data was analyzed using PLS-SEM, which is widely adopted by operations 

management researchers (Shah & Goldstein, 2006; Peng & Lai, 2012). There are two techniques 

of SEM available for researchers: the covariance-based SEM approach and the PLS-SEM 

approach. We used PLS-SEM (SmartPLS version 2.0) to analyze the data and test the overall 

significance of the model for the following reasons. First, the purpose of this research is to explore 

the effectiveness of the restructured framework instead of testing a well-established theoretical 

model. Given this intention, PLS-SEM is considered superior to covariance-based SEM because 

of its exploratory nature (Fornell & Bookstein, 1982; Vinzi et al., 2010). Second, our sample size 

is not sufficient to satisfy the requirements of common sample size rules of thumb for covariance-

based SEM. PLS-SEM is less restrictive on sample size with no strict distribution assumption 

(Chin et al., 2003).  

For PLS-SEM, a good model fit is established with significant path coefficients, acceptably 

high R-square values after evaluating measurement for reliability and validity (Gefen et al., 2000). 

Using PLS-SEM, we first evaluated the measurement and then tested the structural models shown 

in Figure 5. To calculate the Student’s t test, we used the recommended 5,000 bootstrap samples 

(Hair et al. 2013, p. 132) to estimate the standard error. 

 

Evaluating the Measurements for Reliability and Validity  
 

We utilized three measures: Cronbach’s alpha, composite reliability, and AVE to evaluate 

the instrument reliability, following the approach used by Braunscheidel and Suresh (2009). Table 

9 provides a summary of the reliability analyses for each construct. All of the values of Cronbach’s 
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alpha are above the minimum acceptable value of 0.7 (Nunnally, 1978). The values of composite 

reliability are higher than the recommended lower bound of 0.7 (Chin, 1998; Gefen et al., 2000). 

The AVEs are greater than the threshold value of 0.5 (Chin, 1998; Fornell & Larcker, 1981). 

Therefore, we conclude that the measurement show sufficient reliability. 

 

Table 9  

Variable Summary for Essay 3 

Constructs (1992 model) Mean Standard 
deviation 

Cronbach’s 
alpha 

Composite 
reliability AVE 

Leadership 3.73 1.13 0.84 0.88 0.52 
Strategic Quality Planning 3.52 1.08 0.92 0.94 0.75 
HR Development & 
Management 3.18 1.20 0.94 0.95 0.64 

Leadership Triad 3.43 1.17 0.96 0.96 0.55 
Information & Analysis 3.33 1.20 0.91 0.93 0.64 
Customer Focus & Satisfaction 3.43 1.17 0.94 0.95 0.53 
Supplier Focus 3.53 1.18 0.84 0.93 0.86 
Management of Process Quality 3.46 1.16 0.89 0.91 0.52 
SCM Triad 3.45 1.17 0.96 0.96 0.51 
Quality and Operational Results 3.41 1.12 0.89 0.92 0.75 

Constructs (2002 model)      
Leadership 4.87 1.55 0.93 0.94 0.63 
Strategic Planning 4.56 1.42 0.94 0.95 0.70 
HR Focus 4.68 1.67 0.95 0.96 0.68 
Leadership Triad 4.71 1.56 0.97 0.98 0.59 
Information & Analysis 4.33 1.47 0.96 0.97 0.79 
Customer & Market Focus 4.59 1.44 0.95 0.96 0.71 
Supplier Focus 4.65 1.33 0.91 0.96 0.92 
Process Management 4.45 1.44 0.96 0.97 0.81 
SCM Triad 4.53 1.43 0.97 0.97 0.67 
Business Results 4.86 1.45 0.96 0.96 0.64 

Constructs (2013-2014 model)      
Leadership 3.7 1.00 0.96 0.97 0.56 
Strategic Planning 3.5 0.9 0.95 0.95 0.62 
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Workforce Focus 3.6 0.9 0.94 0.95 0.65 
Leadership Triad 3.6 0.9 0.98 0.98 0.53 
MAKM 3.7 0.9 0.92 0.93 0.61 
Customer Focus  3.7 0.8 0.90 0.92 0.53 
Supplier Focus 3.4 0.9 0.84 0.90 0.81 
Operations Focus 3.6 0.9 0.94 0.95 0.57 
SCM Triad 3.6 0.9 0.95 0.96 0.51 
Results 3.6 0.9 0.96 0.97 0.61 

Note: The range of responses on the Likert scale were from 1 (strongly disagree) to 5 (strongly 
agree) for the MBNQA 1992 and 2013-2014 frameworks, and from 1 (strongly disagree) to 7 
(strongly agree) for the MBNQA 2002 frameworks. 
 

Construct validity includes three dimensions: content validity, convergent validity, and 

discriminant validity. There is no formal statistical test to evaluate content validity. However, 

content validity in this study is supported by a thorough review of MBNQA criteria and review of 

the initial survey instrument by a panel of academic and practitioner experts (O'Leary-Kelly & 

Vokurka, 1998). 

 

Creating the Second-Order Reflective Constructs: Leadership Triad and SCM Triad  
 

The Baldrige framework suggests the existence of the two second-order constructs that 

each reflect the aggregation of related higher-order constructs. Because the Baldrige award is built 

upon a set of interrelated core values and concepts (Flynn & Saladin, 2001), previous research 

suggests that indicators of reflective constructs are expected to co-vary and to be related (Bollen, 

1989; Diamantopoulos & Winklhofer, 2001; Jarvis et al., 2003). Building upon existing theoretical 

support and the definition of reflective constructs, we propose that adding second-order constructs, 

the leadership and SCM triads shown in Figure 9, is both appropriate and also improves the 

testability of the restructured model. The leadership triad consists of three first-order reflective 

constructs: leadership, strategic quality planning/strategic planning, and human resource 
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development and management/human resource focus/workforce focus. The SCM triad consists of 

three first-order constructs: customer focus and satisfaction/customer and market focus/customer 

focus, supplier focus, and management of process quality/process management/operations focus. 

 

Establishing Convergent Validity and Discriminant Validity 
 

We examine the individual loadings for each scale item onto its latent variable 

(Braunscheidel & Suresh, 2009) and AVE of scales to assess the convergent validity (Shook et al., 

2004). Majority of the loadings produced by PLS are greater than 0.7. Although some of the 

loadings are below the recommended value of 0.7 (Chin, 1998), we retained those items in the 

instruments because of the theoretical support for each of the MBNQA criteria. We believe that 

retaining these items is relevant to preserving the content validity and for maintaining consistency 

with theory. Table 9 shows that all AVEs are greater than the threshold value of 0.5 (Chin, 1998; 

Fornell & Larcker, 1981). The AVEs and high factor loadings that are statistically significant 

provide evidence for convergent validity. 

Discriminant validity represents the extent that items’ effects do not contaminate each 

other. Essentially, measures should not be highly correlated with other. Consistent with Flynn and 

Saladin (2001, 2006), two techniques were used to establish discriminant validity (Ghiselli et al., 

1981). First, after analyzing the item-to-total correlations, we find that the average correlation 

between the scale and scale items is substantially higher than between the scale and non-scale 

items. Second, comparing scale reliabilities (Cronbach’s α values and composite reliability values) 

with average inter-scale correlations shows that the average inter-scale correlation for each scale 

is lower than its reliability. 
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The PLS-SEM Fit 
 

We use R-square and significant structural paths to evaluate the hypothesized research 

model. In the hypothesized model, we contend that the leadership triad drives the whole system of 

the restructured MBNQA and that SCM triad possesses a direct positive influence on the final 

dependent variable, quality and operational results/business results/results. We also posit that 

IA/MAKM works as the foundation of the restructured MBNQA system. Through Figure 10, 11, 

and 12, we find that all of the restructured frameworks provide a good fit with R-square values of 

0.62, 0.77, and 0.79.  The relatively high R-square values indicate that the restructured MBNQA 

framework has strong predictive power for organizational results. 
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Figure 10. PLS structural equation path results for the restructured MBNQA 1992 framework. 

Note: *path significant at P<0.05; **path significant at P<0.01. 
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Figure 11. PLS structural equation path results for the restructured MBNQA 2002 framework. 

Note: *path significant at P<0.05; **path significant at P<0.01. 
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Figure 12. PLS structural equation path results for the restructured MBNQA 2013-2014 

framework.  

Note: *path significant at P<0.05; **path significant at P<0.01. 
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According to the results provided by PLS-SEM, not all of the path coefficients are 

statistically significant. For the hypothesized MBNQA 1992 research model, in Figure 10, the 

results show that the leadership triad has statistically significant positive influence on the SCM 

triad, and IA with coefficient values of 0.58, 0.81, which supports the 2ed and 3rd hypotheses. 

However, the leadership triad does not have a direct positive influence on quality and operational 

results. Therefore, our 1st hypothesis is not supported. Contrary to our 4th hypothesis, IA is 

negatively associated with quality and operational results with coefficient values of –0.33. Our 

results do not support the positive influence of IA on the SCM triad construct, indicating that the 

5th hypothesis is not supported. The high coefficient value of nearly 1.00 between SCM triad and 

business results supports our 6th hypothesis. 

For the hypothesized MBNQA 2002 research model, the results in Figure 11 show that 

leadership triad has statistically significant positive influence on business results, SCM triad, and 

IA with coefficient values of 0.30, 0.64, 0.74, supporting the 1st, 2ed and 3rd hypotheses. The 

results also show that IA positively influences the SCM triad with coefficient values of 0.34, 

supporting the 5th hypothesis. However, the influence of IA on business results is not statistically 

significant. The significant coefficient value of 0.30 between SCM triad and business results 

supports our 6th hypothesis. 

For the hypothesized MBNQA 2013-2014 research model, the leadership triad has a 

statistically significant positive influence on results, SCM triad, and information and analysis 

constructs with coefficient values of 0.57, 0.41, and 0.82 as shown in Figure 12. The results also 

show that MAKM positively influences SCM triad with coefficient value of 0.52. However, the 

influence of MAKM on results is not statistically significant. The significant coefficient value of 
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0.33 between SCM triad and results supports our 6th hypothesis. Table 10 summarizes the results 

of hypotheses testing. 

 

Table 10 

Summary of Hypotheses Testing for Essay 3 

Hypotheses 1992 2002 2013-
2014 

H1: Within the restructured MBNQA model, the 
leadership triad has a positive influence on quality and 
operational results/business results/results. 

Not 
supported Supported Supported 

H2: Within the restructured MBNQA model, the 
leadership triad has a positive influence on SCM triad. Supported Supported Supported 

H3: Within the restructured MBNQA model, the 
leadership triad has a positive influence on IA/MAKM. Supported Supported Supported 

H4: Within the restructured MBNQA model, the 
IA/MAKM has a positive influence on quality & 
operational results/business results/results. 

Contradicte
d 

Not 
supported 

Not 
supported 

H5: Within the restructured MBNQA model, the 
IA/MAKM has a positive influence on SCM triad. 

Not 
supported Supported Supported 

H6: Within the restructured MBNQA model, the SCM 
triad has a positive influence on quality & operational 
results/business results/results. 

Supported Supported Supported 

 

Discussion 
 

This research addressed several different questions and achieved two overall objectives. 

First, the major components of SCM in the context of a QM framework were identified, which 

results in a restructured MBNQA framework. Second, the research longitudinally investigated the 

role of leadership, SCM, and IS-oriented construct within the restructured framework. To address 

these questions, we restructured the items and constructs within the MBNQA framework by using 

the supply chain items to create and embed the SCM triad. That triad was composed of the 

customer focus, supplier focus, and operations focus. The restructured framework also postulates 

that the leadership triad is composed of leadership, strategic planning, and workforce focus. The 
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leadership triad is posited to drive the entire system, with IA/MAKM serving as the foundation for 

the entire system instead of the direct driver.  

We conducted three studies to test the research model across time and organizations using 

survey data from three different time periods with different types of data collection across two 

decades. The first and third studies were cross sectional studies. The second study was a single 

field study in the context of a municipal government. We found a good model fit in all three studies, 

although there are differences study to study in the statistical significance of the path coefficients 

and the associated hypotheses test results. When attempting to glean overall findings across the 

studies, it is important to remember that the scales were not an exact match for the theoretical SCM 

components and that the items within the MBNQA constructs changed over the years. For 

customer focus, supplier focus, and operations focus constructs, we operationalize them by 

utilizing the survey items designing for the MBNQA criteria. However, the goals of the research 

were to explore the restructured MBNQA framework by embedding the SCM construct, and to 

test the relationships between the constructs underlying the restructured framework. Given the 

exploratory nature of this research, we believe that the measurement scales accurately represented 

best understanding of each construct at that time and were appropriate for us to conduct the analysis 

in this work. 

 

Theoretical Contribution 
 

This research generates four key theoretical contributions. First, the research contributes to 

the QM literature by offering a restructured MBNQA framework with strong predictive power to 

the results. The results show that the restructured MBNQA framework has a good model fit in all 

the three studies. In addition, with the revisions to the MBNQA framework over the last two 
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decades, the data supports the contention that the restructured MBNQA framework has become 

more powerful in predicting organizational results because of the increasing R-square values. 

Thus, we can conclude that most of the changes made to the Baldrige framework over the years 

were beneficial and improved the applicability of theory to practice (Flynn & Saladin, 2001 and 

2006; and Peng & Prybutok, 2015).  

Comparing the models over the last two decades, during which this longitudinal and cross 

sectional organizational data was collected, shows the dynamic and changing roles of the 

leadership, IS, and SCM. The observed model changes mirror the paradigm of how new 

organizational transformations are initially implemented and finally become generally accepted 

practice. Plausible reasons for the changes include the globalization of the business environment, 

the changing role of business knowledge, and the expansion of business knowledge during last 

two decades. 

Second, this research contributes to the leadership literature by depicting the change and 

testing the role of leadership across the years in the context of an organizational QM framework. 

There are two major findings from this research regarding the role of leadership in the restructured 

MBNQA framework. First, the leadership triad has a strong positive total influence on the SCM 

triad, and IA/MAKM construct. This supports the contention that the leadership triad is the driver 

of the restructured MBNQA framework. Second, the influence of the leadership triad on results 

(or quality operational results, or business results) is from the non-statistically significant level 

found in the first study to statistically significant level in the second and third studies. The 

leadership triad is attracting professionals’ attention. The change in the statistical significance of 

the leadership triad from indirect to both indirect and direct is possibly the result of a several 

changes.  First the measurement of leadership is now more sophisticated because it is more broadly 
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recognized and measured with a greater number of items.  In addition, the awareness of leadership 

and how it is operationalized has evolved in many organizations as reflected in the changes shown 

in the MBNQA.  

Third, this work supports recent studies that examined the evolving role of IT/IS in an 

organization. In the first study, we found that IA does not significantly improve the SCM triad, 

and it significantly has negative influence on quality and operational results. In the second and 

third studies, the role of MAKM are fully mediated by SCM triad. However, the influences of 

MAKM on business results (results) are not statistically significant. MAKM plays a relatively less 

important direct role on results through the overall system. The findings support our contention 

that MAKM serves as a necessary set of tools to establish an environment versus as a direct driver. 

The easier access and more affordable cost to outsourcing standardized and homogeneous 

information systems are gradually decreasing the direct benefits to improve the competitive 

advantages for organizations. As a powerful tool, IS still has huge potential to better serve 

organizations, although professionals universally view it as the foundation for organizations from 

the core competency. The benefits of IS remains a debate in the literature and has had an impact 

on how industry adopts IS (Chae et al., 2014). IT/IS have drifted over decades from organizations 

developing tools to establish competitive advantages to the current state where information 

technology is a necessary and ubiquitous expense for organizations to maintain their business 

(Chae et al., 2014). In the era of big data, many organizations have struggled to analyze the large 

amounts of data that is collected and accumulated. Currently, the majority of analytic methods 

focuses on identifying trends and increasing sales. However, there are future opportunities for 

scholars and practitioners to extract information that strengthens competitive advantage. 

Innovations using data analytics can include such activities as analyzing data from machine 
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learning to improve quality or analyzing data from suppliers and customers to enhance 

coordination among units. 

Finally, it contributes to operations management literature by embedding SCM into an 

organizational QM framework after identifying the major components of SCM. Despite the 

considerable body of literature devoted to expanding the scope of SCM and supporting the 

importance of SCM on results, leading organizational QM frameworks such as the MBNQA, don’t 

directly reflect the role of SCM. This research can help shape the future of organizational models 

including those with a quality orientation. SCM has attracted researchers’ and practitioners’ 

attention since its emergence. SCM is considered as the core competency for organizations, which 

is also validated by the results. However, researchers should more clearly define the boundaries of 

SCM by working closely with practitioners in case it is over emphasized. 

All of the results show that the SCM triad strongly benefits quality and operational 

results/business results/results. Although the results consistently support the importance and actual 

presence of SCM in organizations, the role of SCM has been dynamically changing. In the first 

study, the value of the correlation coefficient shows that the SCM triad is almost perfectly 

correlated with quality and operational results. However, the result indicates that scholars and 

practitioners overemphasized the importance of SCM at its emerging stage. Although the 

coefficient values between the SCM triad and business results/results decrease in some level in the 

second and third study, the SCM triad still serves as the second most direct critical driver of 

organizational results. 
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Limitations and Future Research 
 

This analysis is preliminary and points out ample opportunities for further work. First, 

although we believe that our scales are representative for the SCM constructs, there may be 

alternative ways to operationalize them that would yield different results, such as contextualizing 

the validated items for each construct from prior SCM literature.  

In this research, we used survey data from three different time periods to test the 

hypothesized research models after restructuring the MBNQA framework and then compare the 

three model results. Although all of the data was from professionals, the respondents represent 

different industries. In addition, the professionals are in different levels of understanding QM. For 

future research, it would be valuable to duplicate this study using more consistent survey data to 

conduct the analysis and the comparisons. The sample size for this study is limited, which could 

be another limitation for this research. While we support its appropriateness to support the research 

objectives, it would benefit future research to use a larger sample size to test the relationship 

between the theoretical constructs and further uncover the importance of SCM and other constructs 

underlying the restructured MBNQA framework. 

It is also important to assess the applicability of the restructured MBNQA framework in a 

global context, since the Baldrige award has been used as the benchmark model for so many of the 

NQAs established in other countries or regions. Because the Baldrige award has been so influential 

in determining the allocation of limited resources to improve organizations performance 

throughout the world, it is significant to continually refine its framework and establish its validity. 
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CHAPTER 6 

CONCLUSION 

Essay 1 
 

This research used a systematical approach including qualitative and quantitative methods 

to compare three NQAs, Deming Prize, EQMF award, and MBNQA. Although MBNQA is more 

influential and more widely serves as the based model for countries to establish their own NQAs, 

Deming Prize and EQMF award have significant influence regionally and globally. Many 

countries modified the MBNQA framework by introducing the components of Deming Prize and 

EQMFA while establishing or updating their NQAs. All three QM models produce significant 

value regionally and globally. 

This study contributes to academia through proposing future research directions and 

industry through guiding the evolutions of NQAs to influence QM practices. First, we propose that 

all three models need to learn from each other by considering the contingent factors, such as culture 

difference, political power, and workforce quality. While other countries borrow or are trying to 

borrow the three quality management models, they need to carefully consider the contingent effect 

of contextual factors because the models were built to serve their homes in nature. Second, we 

propose that researchers need to promote QM theory development by differentiating the role of 

contingent factors in order to provide more powerful guide for industry practitioners. The 

significant changes of leadership, IT/IS, and the increasing awareness of sustainability over last 

two decades have changed the way of companies to do business globally. We discussed the 

advantages and disadvantages of Deming Prize, EQMF award, and MBNQA by criticizing the 

categories and their weights of the three quality management models. Third, we proposed the ways 
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to improve the three QM models. The key task for researchers and practitioners is to work together 

to bring a balance in QM practices to achieve sustainable excellence. 

 

Essay 2 
 

This research was the first to study the causal relationships between categories in the 

MBNQA for a government organization using empirical data. As implied in the MBNQA 

framework, our results revealed many insights based on the survey responses. With quantitative 

results, we summarized the findings for each QM practice in the Baldrige framework and 

conducted comparisons across different industries.  

  This study contributes to academia and practices in the following ways. First, we 

comprehensively validate the effectiveness of the Baldrige model and quantitatively support its 

theoretical foundations. The leadership triad is consistently the driver of the system. The role of 

MAKM has become the system foundation rather than the direct driver. Second, we reveal the 

similarities and differences across industries of the effectiveness of the Baldrige categories. Third, 

along with the prior studies, we provide evidence that the Baldrige model has experienced 

appropriate adaptations over the years. Fourth, we suggest how practitioners can maximize 

benefits by customizing QM practices to their own industries. 

 

Essay 3 
 

We proposed to examine the role of SCM under the organizational QM context. In 

particular, we restructured the MBNQA framework by embedding the SCM construct and then 

derived our structural research model. The results not only support the effectiveness of the 

restructured MBNQA framework, but also validate that the appropriate adaptations to the MBNQA 
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framework have been established over the years. This research also provides empirical evidence 

of the importance of SCM within an organizational QM framework. The results indicate that the 

SCM triad including customer focus, supplier focus, and operations focus, produces strong direct 

positive effect on organizational results. In addition, we empirically explore the role of SCM’s 

evolution over last two decades from magic tool to core competency for organizations, the role of 

leadership evolves from an indirect factor to both indirect and direct factors on results by serving 

as the systematic driver, and the role of IS-oriented construct evolves from a core competency to 

the system foundation. We believe that this research will inspire future study on the intersections 

of QM and SCM by offering a novel framework to understand and implement SCM under the 

organizational QM consideration.
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APPENDIX A 

SUMMARY OF THE INTERRELATIONSHIPS BETWEEN BALDRIGE CATEGORIES IN 

PRIOR STUDIES AND THIS STUDY
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 Manufacturing Health care Government 

 Wilson & Collier (2000) Flynn & Saladin (2001) Meyer & Collier (2001)  This Study 

Leadership & Strategic Planning 0.30a* 0.38** 0.47** 0.85** 

Leadership & Customer Focus NS 0.24** NS 0.21** 

Leadership & MAKM 0.73** 0.62** 0.78** NS 

Leadership & Workforce Focus 0.38** NT 0.38** 0.40** 

Leadership & Operations Focus 0.23* NT 0.36** NS 

Leadership & Results NS 0.30** 0.43** 0.15* 

Strategic Planning & Customer Focus NS NS NS 0.69** 

Strategic Planning & MAKM 0.56** 0.33** 0.46** 0.51** 

Strategic Planning & Workforce Focus 0.33** 0.21** NT NS 

Strategic Planning & Operations Focus NT NT NT NS 

Strategic Planning & Results NS NT NS NS 

Customer Focus & MAKM 0.27** 0.36** NS 0.37** 

Customer Focus & Workforce Focus NS NT 0.26* NS 
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Customer Focus & Operations Focus 0.46** 0.25** 0.77** 0.22* 

Customer Focus & Results NS NT 0.30** NS 

MAKM & Workforce Focus 0.19** 0.53** 0.55** NS 

MAKM & Operations Focus 0.16* 0.48** 0.61** 0.30** 

MAKM & Results 0.25* NS 0.52* NS 

Workforce Focus & Operations Focus 0.42** 0.22** NT 0.50** 

Workforce Focus & Results NS NS NS 0.53** 

Operations Focus & Results 0.19* 0.24* NS 0.29** 

Note: a standardized path coefficient. * Significant at the 0.05 level, and ** Significant at the 0.01 level. 
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APPENDIX B 

MEASUREMENT SCALES WITH FACTOR LOADINGS AND T-STATISTICS
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Construct Measurement items 

Load

ings 

T-

statist

ics 

Leadership 

 

1. My government organization achieves high quality performance that applies through all facets of the organization. 0.79 19.91 

2. My government organization maintains effective communication channels in order to deliver values and expectations of 

senior leaders to employees. 0.81 25.16 

3. Management in my government organization sets strategy, goals, and objectives for future directions. 0.84 25.09 

4. Management in my government organization establishes and reinforces an environment that fosters empowerment and 

innovation. 0.83 25.83 

5. Management in my government organization encourages and supports organizational and employee learning. 0.79 21.36 

6. My government organization regularly evaluates all functions’ performance and capabilities. 0.76 18.37 

7. My government organization utilizes performance review findings to identify opportunities for improvement and innovation. 0.78 19.60 

8. Management in my government organization cares about the impact of its products, services, or operations on society.  0.82 23.72 

9. My government organization actively supports and strengthens the relationships with key communities, such as religious 

organizations, education organizations, or professional associations. 0.72 14.13 

Strategic 

Planning 

 

1. My government organization establishes a short-term (1-2 years) plan to help achieve goals and objectives. 0.86 35.67 

2. My government organization establishes a long-term (2-5 years) plan to help achieve goals and objectives. 0.87 35.04 

3. My government organization establishes a strategy/plan to improve customer satisfaction. 0.86 35.25 
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4. My government organization establishes human resource requirements and plans considering employees’ capabilities and 

needs. 0.75 17.48 

5. My government organization establishes a strategy/plan to strengthen supplier/partner relationships. 0.86 26.98 

6. My government organization establishes a strategy/plan to address key goals and objectives. 0.91 56.96 

7. My government organization utilizes performance measures to track progress of its action plans. 0.80 18.89 

8. My government organization allocates resources advisably to achieve overall action plans. 0.81 22.16 

Customer 

Focus  

 

1. My government organization has an official method to determine current product/service requirements and customer 

expectations. 0.88 39.44 

2. My government organization has an official method to determine future product/service requirements and customer 

expectations. 0.87 42.59 

3. My government organization has an official method to identify customer groups and market segments. 0.80 23.79 

4. My government organization implements effective customer relationship management practices to ensure customers seek 

assistance. 0.88 42.22 

5. My government organization continuously improves its customer relationship management practices. 0.86 35.13 

6. My government organization determines key customer requirements and delivers them to all employees involved in the 

response chain. 0.77 20.74 

7. My government organization resolves customer complaints promptly and effectively. 0.88 39.88 

8. My government organization officially examines customer complaints in order to improve its processes. 0.89 43.03 

9. My government organization measures and analyzes current levels of customer satisfaction and dissatisfaction. 0.79 22.89 

10. My government organization compares its customer satisfaction results with similar government organizations. 0.82 23.66 
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MAKM 

 

My government organization offers effective measurement techniques to ensure following items of data and information (1-5):   

1. Reliability 0.93 66.58 

2. Consistency 0.91 44.45 

3. Accessibility 0.90 48.91 

4. Review 0.93 69.79 

5. Timely update 0.90 47.53 

6. My government organization regularly compares its performance to similar leading organization benchmarks to support its 

performance, evaluation, and improvement. 0.84 34.59 

7. My government organization systematically analyzes performance data and information collected internally to support its 

overall quality goals. 0.83 25.75 

8. My government organization systematically analyzes performance data and information collected externally to support its 

overall quality goals. 0.86 39.48 

Workforce 

Focus  

 

1. My government organization establishes human resource plans derived from its strategic plans, aiming at achieving the full 

potential of its workforce.  0.70 14.55 

My government organization puts efforts to build a work environment and an employee support climate beneficial to the 

followings items (2-5)   

2. Performance excellence 0.87 37.25 

3. Full involvement 0.89 39.13 

4. Personal growth 0.88 26.66 

5. Organizational growth 0.85 25.86 
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6. My government organization promotes cooperation, individual initiatives, innovation, and flexibility to achieve its objectives. 0.82 21.83 

7. My government organization’s compensation, recognition, and related reward practices enhance high performance. 0.84 33.13 

8. My government organization establishes formal education and training programs keeping up with business and individual 

needs. 0.73 16.05 

9. All employees in my government organization receive necessary training to accomplish their objectives of job 

responsibilities. 0.70 14.73 

10. My government organization supports a work environment beneficial to the well-being and growth of all employees. 0.85 35.01 

11. My government organization regularly examines employee satisfaction and utilizes the results to support its quality and 

innovation. 0.83 27.84 

Operations 

Focus  

 

My government organization establishes a systematic method to introduce new products/services, including the items (1-3):   

1. Designing in customer requirements 0.86 30.82 

2. Addressing quality issues early in the design cycle 0.89 45.88 

3. Analyzing relevant process capabilities 0.89 45.88 

4. My government organization monitors the processes producing products/services to identify necessary actions to make 

corrections. 0.89 42.01 

5. My government organization continuously improves the processes used to provide its products and services. 0.92 65.29 

My government organization formally assesses the quality of its (6-8):   

6. Products/services 0.91 50.36 

7. Production/delivery systems 0.87 21.86 
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8. Goods/services supplied by external suppliers/partners 0.85 25.04 

9. My government organization delivers its quality requirements to all external suppliers of goods/services. 0.83 26.63 

Results  

 

My government organization’s current level is superior to similar cities it terms of the following items (1-14)   

1. Customer satisfaction 0.84 29.09 

2. Customer loyalty and positive referral 0.82 26.73 

3. Customer-perceived value 0.80 25.86 

4. Financial performance 0.81 25.57 

5. Employee well-being and growth 0.85 32.57 

6. Employee satisfaction 0.84 32.66 

7. Supplier/partner performance 0.82 24.74 

8. Regulatory/legal compliance 0.74 16.68 

9. Quality 0.89 46.25 

10. Productivity 0.85 34.47 

11. Environmental citizenship 0.81 25.61 

12. Fostering economic development 0.69 13.30 

13. Crime control 0.62 11.09 

14. Education 0.74 18.09 
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APPENDIX C 

NUMBER OF RECIPIENTS AND APPLICATIONS OF THE BALDRIGE AWARD BY 

CATEGORY
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Years Manufacturing Service Small Business Education Health care Nonprofit/ 
Government 

1988 2a (45b) 0 (9) 1 (12) n/a n/a n/a 

1989 2 (23) 0 (6) 0 (11) n/a n/a n/a 

1990 2 (45) 1 (18) 1 (34) n/a n/a n/a 

1991 2 (38) 0 (21) 1 (47) n/a n/a n/a 

1992 2 (31) 2 (15) 1 (44) n/a n/a n/a 

1993 1 (32) 0 (13) 1 (31) n/a n/a n/a 

1994 0 (23) 2 (18) 1 (30) n/a n/a n/a 

1995 2 (18) 0 (10) 0 (19) n/a n/a n/a 

1996 1 (13) 1 (6) 2 (10) n/a n/a n/a 

1997 2 (9) 2 (7) 0 (10) n/a n/a n/a 

1998 2 (15) 0 (5) 1 (16) n/a n/a n/a 

1999 1 (4) 2 (11) 1 (12) 0 (16) 0 (9) n/a 

2000 2 (14) 1 (5) 1 (11) 0 (11) 0 (8) n/a 

2001 1 (7) 0 (4) 1 (8) 3 (10) 0 (8) n/a 

2002 1 (8) 0 (3) 1 (11) 0 (10) 1 (17) n/a 

2003 1 (10) 2 (8) 1 (12) 1 (19) 2 (19) n/a 

2004 1 (8) 0 (5) 1 (8) 1 (17) 1 (22) n/a 

2005 1 (1) 1 (6) 1 (8) 2 (16) 1 (33) n/a 

2006 0 (3) 1 (4) 1 (8) 0 (16) 1 (45) 0 (10) 

2007 0 (2) 0 (4) 1 (7) 0 (16) 2 (42) 2 (13) 

2008 1 (3) 0 (5) 0 (7) 1 (11) 1 (43) 0 (16) 



90 

2009 1 (2) 0 (4) 1 (5) 0 (9) 2 (42) 1 (8) 

2010 2 (3) 0 (2) 3 (7) 1 (10) 1 (54) 0 (7) 

2011 0 (2) 0 (3) 0 (2) 0 (8) 3 (40) 1 (14) 

2012 1 (1) 0 (3) 1 (2) 0 (3) 1 (25) 1 (5) 

2013 0 (0) 0 (0) 0 (0) 1 (2) 1 (15) 0 (5) 

Note: a Winner number; b Applicant number.  

Sources: http://patapsco.nist.gov/Award_Recipients/index.cfm; 

http://www.nist.gov/baldrige/about/faqs_recipients.cfm. 
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APPENDIX D 

MEASUREMENT ITEMS
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Measurement scales for the restructured MBNQA 1992 framework (Items from Prybutok and 

Cutshall, 2004) 

Measurement scales for the restructured MBNQA 2002 framework (Refer to Appendix B)  

Measurement scales for the restructured MBNQA 2013-2014 framework – newly developed 

for this research 

Leadership 

1. Senior leaders clearly set vision and values for future directions for the organization. 

2. Senior leaders’ actions demonstrate their commitment to legal and ethical behavior. 

Senior leaders create a sustainable organization based on each of the following (3-6): 

3. Creating an environment for the achievement of mission, improvement of organizational 

performance, performance leadership, and organizational and personal learning 

4. Creating a workforce culture that delivers a consistently positive customer experience and 

fosters customer engagement. 

5. Creating an environment for innovation and intelligent risk taking, achievement of strategic 

objectives, and organizational agility. 

6. Participating in succession planning and the development of future organizational leaders. 

7. Your organization has good communication channels through which senior leaders can 

effectively communicate with the entire workforce and key customers. 

8. Senior leaders can effectively identify needed action under specific context to focus on 

creating and balancing value for customers and other stakeholders. 

Your organization provides an effective governance system for achieving each of the 

following (9-16): 
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9. Accountability for management’s actions 

10. Fiscal accountability 

11. Transparency in operations, selection of governance board members, and disclosure 

policies for those members 

12. Independence and effectiveness of internal and external audits 

13. Protection of stakeholder and stockholder interests 

14. Succession planning for senior leaders 

15. Legal and regulatory behavior 

16. Ethical behavior 

17. Your organization evaluates the performance of senior leaders and governance board. 

18. Your organization uses performance evaluation findings of senior leaders and governance 

board as feedback for leadership improvement. 

19. Senior leaders are concerned with the impact on societal well-being and benefits of your 

products, services, or operations. 

20. Your organization actively supports and strengthens relationships with key segments of the 

community (such as education, community service organizations, religious organizations, or 

professional associations). 

Strategic Planning 

1. Your organization has a well-defined short-term (1-2 years) plan to help achieve its goals 

and objectives. 

2. Your organization has a well-defined long-term (2-5 years) plan to help achieve its goals 

and objectives. 

3. Customers are involved in the development of your organization’s strategic plan. 
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4. Your organization has a well-defined strategy/plan to support innovation. 

5. Strategic challenges and strategic advantages. 

6. Risks to your organization’s sustainability. 

7. Potential blind spots in your strategic planning process and information. 

8. Ability to execute the strategic plan. 

9. Management regularly communicates the strategy plan to employees, suppliers, partners, 

and key stakeholders. 

10. Strategic plans are translated into actionable key business objectives with timetable for 

achieving them. 

11. Your organization has well-defined human resource requirements and plans which 

consider the workforce capabilities and needs. 

12. Your organization employs performance measures or indicators for tracking progress 

relative to its action plans. 

13. Your organization allocates financial and other resources well to ensure accomplishment of 

overall action plans. 

14. Your organization has a well-defined strategy/plan to establish and implement a modified 

action plan to respond to significant changes of circumstances. 

15. Your organization has a well-defined strategy/plan to compare your projected performance 

with your competitors’ based on the established measures or indicators. 

Workforce Focus 

1. Your organization has workforce plans derived from the strategic plan that is aimed at 

achieving the full potential of its workforce. 
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2. Learning and development systems are aligned with your organization’s short-term and 

long-term action plans. 

3. Learning and development programs keep up with business needs and individual needs of 

the workforce. 

4. Performance excellence 

5. Full engagement 

6. Personal growth 

7. Customer focus 

8. Organizational growth 

9. Ethics and ethical business practices 

10. Workforce well-being 

11. Knowledge transfer and development 

12. Your organization tailors the workforce benefits and policies, such as compensation, 

recognition, reward and incentive practices, to the needs of a diverse workforce. 

13. Your organization has a systematic method to assess workforce engagement. 

14. Your organization relates findings from assessment of workforce engagement to key 

business results to identify opportunities for improvement in both workforce engagement and 

business results. 

Measurement, analysis, and knowledge management 

1. Performance indicators 

2. Comparative data 

3. Customer data 

4. Measurement agility 
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5. Data and information analysis and review 

6. Your organization regularly performs comparisons of its performance to similar world-class 

organization benchmarks in order to support its performance, evaluation, and continuous 

improvement and innovation. 

7. Organizational knowledge is systematically managed within your organization. 

8. Organizational knowledge is systematically managed across customers, suppliers, partners, 

and collaborators. 

Your organization provides effective techniques for ensuring each of the following (9-14): 

9. Data and information integrity and reliability. 

10. Timely update of data and information 

11. Data and information security and confidentiality. 

12. Data and information availability to your workforce, suppliers, partners, collaborators, and 

customers 

13. Hardware and software reliability and security. 

14. Emergency availability (hardware and software systems, data, and information). 

Customer Focus 

1. Your organization has various methods to communicate with customers to obtain actionable 

information on your products/service. 

2. Your organization has a formal method to listen to former customers, potential customers 

and competitors’ customers to obtain actionable information on your products/service. 

3. Your organization has a formal method for determining customers’ satisfaction and 

engagement. 
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4. Your organization has a formal method to obtain information on customers’ satisfaction 

with your competitors. 

5. Your organization has a formal method for determining dissatisfaction of your customers. 

6. Your organization has a formal method for determining product/service requirements and 

expectations of customers. 

7. Your organization has effective customer relationship practices that enable customers to 

seek assistance, comments, or complaints. 

8. Your organization has a formal method for identifying customer groups and market 

segments. 

9. Your organization continuously improves its customer relationship management practices. 

10. Your organization determines key customer requirements and delivers them to all 

employees involved in the response chain. 

11. Your organization effectively deploys social media to enhance customer engagement and 

relationships. 

12. Your organization resolves customer complaints promptly and effectively. 

13. Your organization formally examines customer complaints in order to make necessary 

improvements to its processes. 

Supplier Focus 

Your organization effectively manages its suppliers when considering the following (1-3): 

1. A systematic method is in place to select and eliminate suppliers. 

2. A systematic method is in place to measure and evaluate performance of suppliers. 

3. A systematic method is in place to cooperate with suppliers. 

Operations Focus 
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Your organization has a systematic method for introducing products which include the 

following (1-3): 

1. Determining key product requirements. 

2. Designing products to meet key requirements. 

3. Ensuring agility for products. 

4. Determining key work process requirements. 

5. Designing work process to meet key requirements. 

6. Ensuring agility for work processes. 

7. Monitoring work processes in order to ensure they meet requirements. 

8. Monitoring work processes in order to identify opportunities to improve. 

9. Determining key support processes to meet support requirements. 

10. Considering cycle time, productivity, and other efficiency and effectiveness factors into 

designing work processes. 

11. Preventing defects, service errors, rework, and minimizing warranty cost. 

12. Minimizing costs associative with inspection, tests and audits. 

13. Your organization puts efforts to ensure a safe operating environment. 

14. Your organization has a well-defined policy to respond to emergencies. 

15. Your organization effectively manages innovation to ensure effective operations. 

Results 

1. Product/service performance. 

2. Work process performance. 

3. Work process effectiveness and efficiency 

4. Emergency preparedness 
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5. Supply chain management 

6. Customer satisfaction 

7. Customer engagement 

8. Workforce capability and capacity 

9. Workforce climate 

10. Workforce engagement 

11. Workforce development 

12. Leadership 

13. Governance 

14. Law and regulation 

15. Ethics 

16. Society 

17. Strategy implementation 

18. Financial performance 

19. Marketplace performance 
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