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The key construct in linking business strategy and manufacturing activities has 

been identified as the manufacturing competence. Time has emerged as a strategic factor 

That enables firms to achieve multicompetitive advantage. Based on these two concepts, 

manufacturing competence and time-based competition (TBC), time-based manufacturing 

competence (TBMC) was introduced. The main purpose of this study was to empirically 

examine the relationship between time-based manufacturing competence and business 

performance. 

This study was conducted using a mail survey within the steel minimill industry in 

the United States. The size of the study population was 137 plants. Questionnaire forms 

were mailed to CEOs and operations managers of all the plants of the population. The 

data reported by the participants were categorized into two groups. The first consisted of 

those plants whose CEOs and operations managers responded to the survey (30 plants, 

22% response rate). The second group consisted of those plants whose operations 

managers responded only to the survey (71 plants, 52% response rate). 

The study examined thirteen research hypotheses, using a correlation coefficient (r) 

and a one-tailed Mest at (.05) significance level. Using the data reported by the thirty 

plants, the first four research hypotheses were supported. Findings indicate that there are 

positive relationships between the data reported by CEOs and the data reported by 



operations managers. This suggests that the operations manager is an appropriate source 

of data for research in manufacturing strategy. 

The remaining nine research hypotheses were examined, using the data reported by 

the operations managers of the seventy-one plants. All the research hypotheses were 

supported. Statistically significant positive relationships were found between time-based 

manufacturing competence and performance. The surveyed plants were classified into two 

groups of high performers and low performers, and the means of their time-based 

manufacturing competence were compared. The result indicates that the high performers 

have a higher time-based manufacturing competence than the low performers. The 

findings confirm the assertion in the manufacturing strategy literature which states that 

time, as a strategic factor, is a source of competitive advantage. 

The study examined the relationship between time-based manufacturing 

competence and business performance, emphasizing the strategic content. Future studies 

are needed to emphasize the strategic process and to examine the relationship between 

time-based manufacturing competence and time-based manufacturing technology. 
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CHAPTER I 

INTRODUCTION 

Today's business environment is characterized by global competitive pressures. 

Traditional competitive factors such as cost and quality are no longer enough to sustain a 

competitive edge. Firms must be aware of the many competitive dimensions in today's 

market in order to achieve success, and they must be quick to introduce a variety of 

products, maintain low cost and high quality, and produce products in the least possible 

amount of time. This means that firms should adopt a multicompetitive advantage 

orientation which enables them to survive in today's global competition. 

In recent years, time has emerged as a significant competitive factor in almost 

every industry; few industries in today's market seem to be immune to time competition. 

Blackburn reports that at least one firm in every industry leads in terms of speed of 

response to the market. As a result of their responsiveness, these time-competitive firms 

are emerging as leaders in their markets (Blackburn 1991, v). 

Time-based firms attempt to transform their entire delivery system into one which 

focuses on the total amount of time required to deliver a product or service. The key is 

"time compression," which not only increases responsiveness, but also enables time-based 

firms to be more innovative and to produce more variety, with high quality and low costs. 

Thus, time-based firms do not ignore traditional competitive advantages such as cost and 

quality. Instead, they use time to obtain such advantages (Stalk and Hout 1990a). 
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Flexible manufacturing technologies and time-based programs such as just-in-time 

and total quality control have been adopted by many firms. By adopting time-based 

operations without a strategic focus on time, firms will not achieve the objectives of a 

time-based competition concept that focuses on the entire delivery system. Time-based 

operations must correspond to a business strategy that guides all the functions in the 

organization. Such a business strategy must emphasize time compression throughout the 

entire delivery system. 

The proposition of this study indicates that firms that adopt: time-based operations 

cannot be time-based competitors unless top management achieves consistency between 

the business strategy and the manufacturing strategy. Thus, the two concepts, time-based 

competition and the linkage between business strategy and operations strategy, are the 

main concepts on which this study is based. Therefore, it is necessary to review these two 

areas of research. 

Two propositions are apparent in the literature review. The first proposition was 

evident in the review of the time-based competition concept, which is presented in the first 

section of the literature review. The proposition indicates that focus on time leads to 

multicompetitive advantage and, in turn, high performance. The second proposition was 

evident in the review of the linkage between business strategy and manufacturing strategy, 

which reflects an agreement among researchers in this area. Researchers argue that 

congruity between business and manufacturing strategies leads to better performance. The 

second proposition is represented by manufacturing competence. The two propositions 

were combined to introduce the concept of time-based manufacturing competence 
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(TBMC). The study examines the relationship between time-based manufacturing 

competence and firm performance. 

This study consists of five chapters. The first chapter is an introduction which 

discusses the purpose and scope of the study, the statement of the problem, the 

significance of the study, and the definitions of terms and concepts. The second chapter 

presents the literature review. This chapter consists of four parts: time-based competition, 

time-based strategic linkage, the steel minimill industry, and finally the theoretical 

framework of the study. The third chapter is a discussion of the methodology used in the 

study. The fourth chapter presents the data analysis, and finally, chapter five discusses the 

results and conclusion of the study. 

Purpose of the Study 

The main research question pertains to the relationship between time-based 

manufacturing competence and business performance: Is there a positive relationship 

between time-based manufacturing competence and business performance. The objective 

of the study, therefore, is to examine the relationship between time -based manufacturing 

competence and business performance. In recent years, time has been a source of 

competitive advantage in manufacturing. Responsiveness, reduction in production cycles, 

and fast delivery are examples of what makes time a source of distinctive manufacturing 

competence for firms in the 1990s. 

In order to achieve competitiveness, the focus of the manufacturing function on 

time as distinctive competence must be guided by a business strategy that focuses on 
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speed and responsiveness. Thus, business strategy determines the time-based 

competitiveness of the firm. Time-based multicompetitive advantages (high quality, low 

cost, and fast delivery) cannot be obtained unless time is emphasized throughout the value 

delivery system. Researchers have identified manufacturing competence as the missing 

link between business and manufacturing strategies (Cleveland, Shroeder, and Anderson 

1989; Kim and Arnold 1992; Vickery 1991). They argue that manufacturing capabilities 

must lead to a manufacturing competence that is consistent with business strategy in order 

to achieve high performance. Examining the relationships among time-based 

competitiveness, time-based manufacturing capability, and time-based manufacturing 

competence is an essential aspect of the study. 

Time is emerging as a new competitive priority. In fact, it is now one of the main 

competitive priorities, along with quality and cost. Management chooses among 

competitive priorities to achieve a competitive position which improves business 

performance. Thus, examining the relationship between time-based constructs and firm 

performance is another aspect of this study. 

The study is concerned with three time-based constructs and two performance 

constructs. The time-based constructs include time-based manufacturing competence, 

time-based competitiveness, and time-based manufacturing capability. On the other hand, 

firm performance constructs include manufacturing performance and business 

performance. Time-based manufacturing competence is a function of time-based 

competitiveness and time-based manufacturing capability. The study examines the 

relationships among the three time-based constructs and between them and the two 
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performance-based constructs, business and manufacturing. The main concern is the 

relationship between time-based manufacturing competence and business performance. 

Examining these relationships is based on data reported by operations managers. 

Research in operations strategy relies to an extent on data reported by operations 

managers. Thus, one aspect of the study is to examine the relationship between data 

reported by CEOs and data reported by operations managers. 

Scope of the Study 

The thrust of the study emphasizes time as manufacturing competence. Thus, this 

study combines two areas of research. The first area deals with research works that are 

pertinent to the linkage of manufacturing strategy and business strategy. Researchers in 

manufacturing strategy have identified the need for different streams of research, process 

and content (Adam and Swamidass 1989), This study deals with strategy content rather 

than strategy process. 

The second area of research deals with those works that emphasize time as a 

strategic factor. Although research in this area is conceptual, time-based techniques and 

concepts have been adopted widely in most operations and have contributed to significant 

success. 

Because performance is the ultimate objective, it must be part of the scope of this 

study. According to Adam and Swamidass (1989), one of the most significant missing 

themes in operations strategy research is the failure to examine the effect of relationships 

among variables on performance. This study takes this observation into account by 
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examining the relationship between time-based constructs and two levels of performance, 

business and manufacturing. 

The three time-based constructs include time-based competitiveness, time-based 

manufacturing capability, and time-based manufacturing competence. Time-based 

competitiveness is concerned with the level of importance of time-based competitive 

priorities relative to business strategy. Time-based manufacturing capability represents 

the strength in all time-based competitive priorities relative to primary competitors. Time-

based manufacturing competence represents the degree of the time -based congruence 

between manufacturing strategy and business strategy. This congruence is represented by 

having strengths in the competitive factors that are important to business strategy. 

Statement of the Problem 

The manufacturing strategy body of research reflects the notion that the 

incorporation of manufacturing capabilities into business strategy direction is essential for 

success (Cleveland, Schroeder, and Anderson 1989; Kim and Arnold 1992; Lubar 1981, 

Skinner 1978; Vickery 1991; Wheelwright 1981). Extensive research has been completed 

in the field of manufacturing strategy, especially concerning the linkage of business and 

manufacturing strategies. Yet, compared to research on business strategy, manufacturing 

strategy has not reached maturity. Themes, which are missing in manufacturing strategy 

literature, have been incorporated into business strategy (Adam and Swamidass 1989). 

These missing themes in manufacturing strategy prompted this study and helped to 

define its scope. The most salient missing theme is the effect of manufacturing strategy on 
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overall performance. In addition, the need for distinct research approaches that 

investigate strategy content and strategy process prompted the decision to focus this study 

on strategy content. An especially important aspect of the study is the integration of 

operations capabilities into business strategy. 

The major challenge which firms face today is success in an intensely global 

competitive market. Competitive advantage has changed from a single competitive 

advantage to a multicompetitive advantage. There is a need to identify a strategy that 

enables firms to obtain multicompetitive advantage. Research in manufacturing strategy 

emphasized the importance of the consistency between business strategy and 

manufacturing strategy. Consistency can be based on a single competitive advantage such 

as cost or quality. 

The evident problem is how consistency between business strategy and 

manufacturing strategy enables firms to achieve multicompetitive advantage. This study 

suggests that time-based manufacturing competence is the strategic element that leads to 

such a multicompetitive advantage, delivering products fast at low cost and high quality. 

Time-based competition literature does not reflect a strategic linkage that incorporates 

time as a distinctive competence into business strategy. Yet the prospect of integrating 

time-based competition within the framework of business and manufacturing strategic 

linkage is significant. 
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Significance of the Study 

This research provides significant contributions to the field of manufacturing 

strategy research. The most significant contribution is the emphasis on performance 

implications of time as a strategic factor through the strategic linkage of business and 

manufacturing strategy. Time-based competition research is still in its infancy, and most 

studies in this area are anecdotal rather than empirical (Blackburn 1991). Thus, an 

empirical examination of the relationship between the time-based manufacturing 

competence and business performance is a significant contribution to the existing body of 

research in the fields of time-based competition and manufacturing strategy. 

Although manufacturing strategy has been studied extensively, research in this area 

has not reached the same level of maturity as business strategy research. One of the 

missing themes is the distinction between the content and process of manufacturing 

strategy. This distinction is an essential element in this research. It focuses on strategy 

content rather than incorporating both process and content into the same research. 

Adam and Swamidass (1989) note that the establishment of two distinct 

approaches for the content and process of manufacturing strategy will likely aid the 

development of the discipline. Adopting the orientation of the distinction between process 

and content in this research will contribute to the growth and maturity of the discipline. 

Another significant contribution of this study is its focus on the relationship 

between strategy content variables and performance variables. Adam and Swamidass 

(1989) argue that the lack of focus on the relationship between strategy content variables 

and performance variables is the greatest weakness of operation strategy research. They 
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add that a body of studies investigating the relationship among variables, or the effect of a 

subset of variables on performance, is absent in the manufacturing strategy literature. 

Therefore, examining the relationship of the concept of time-based production competence 

and business performance is a significant contribution. 

Definition of Terms 

Concepts and terms in the research areas of time-based competition and 

manufacturing strategy have many semantic meanings. There are several terms that have 

been used in this research. This section provides definitions pertaining to the 

interpretation of these terms and concepts. 

Time-based competition: Time-based competition is based on eliminating waste 

and reducing the time needed for all the activities throughout the entire value delivery 

system (Blackburn 1991, 7) time-based competition is based on compressing the time 

required to manufacture and distribute products and to reduce the time required to 

develop and introduce new products with the objective to deliver product fast at low cost 

and high quality (Stalk and Hout 1990a, 29). 

Competitive advantage: Competitive advantage is a function of providing either 

comparable buyer value more efficiently than competitors or performing activities at 

comparable cost in unique ways that create more buyer value than competitors and, hence, 

command a premium price (Porter 1986, 20). 

Time-based competitive priorities: Competitive priorities are defined as a 

consistent set of goals for manufacturing (Leong, Snyder, and Ward 1989). Time-based 
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competitive priorities are goals for a time-based business and manufacturing strategies. 

These priorities include factors such as fast delivery, on-time delivery, and flexibility. 

Time-based competitiveness (TBC): This term refers to the level of importance 

of the time-based competitive priorities relative to business strategy (Kim and Arnold 

1992). It is measured by the average of the degrees of importance of all the competitive 

priorities relative to business strategy. 

Time-based manufacturing capability (TBMA): TBMA is the degree of 

strength in the time-based competitive priorities (Kim and Arnold 1992). It is measured 

by the degree of strength that a firm has in the competitive priorities. 

Time-based manufacturing competence (TBMC): TBMC is the key construct 

in linking manufacturing practices and business strategy (Leong, Snyder, and Ward 1989). 

It is a function of time-based competitiveness and time-based manufacturing capability 

(Cleveland, Shroeder, and Anderson 1989). It is represented by the degree of consistency 

between the degree of importance of competitive priorities and the degree of strength a 

firm has in these competitive priorities (Kim and Arnold 1992). 

Manufacturing strategy: Manufacturing strategy is a long-range plan or vision 

for the manufacturing function. It consists of four interrelated elements: mission, 

objectives, policies, and distinctive competence. It must guide tactical decision making in 

operations (Anderson, Cleveland, and Schroeder 1989). 

Strategy content and process: Strategy content "focuses on the specifics of what 

was decided, and the process addresses how such decisions are reached in an 

organizational setting" (Fahey and Christensen 1986, 168). 



CHAPTER II 

LITERATURE REVIEW 

This chapter discusses the literature review in four parts. The first is pertinent to 

time-based competition, particularly time-based competitive priorities. The second 

review, however, is pertinent to the literature on the linkage between business strategy and 

manufacturing strategy while focusing on time-based strategic content. The third part is a 

discussion of the steel minimill industry. The fourth part presents the theoretical 

framework. The objective is to provide the study with theoretical base and an appropriate 

evaluation mechanism which reflects the performance implications of the time-based 

strategic linkage model that this study suggests. 

Time-based Competition 

In today's world-class competition, U.S. firms must adopt a time-based business 

strategy and time-based manufacturing strategy (Blackburn 1991, 4). According to Roy 

Merrills, president of Northern Telecom, "all the things that were vital to our long-term 

competitiveness had one thing in common: time.. . . Emphasizing time instead of money 

means rethinking every aspect of the value delivery system (Merrills 1989, 108). It is 

logical, however, to review the evolution of competition to see how time has evolved to 

become a dominant competitive factor. 
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Evolution of Competition 

In the competitive environment of the last part of the twentieth century, 

innovations in competitive strategy have life cycles of ten to fifteen years (Stalk and Hout 

1990a, 1). Stalk and Hout traced the evolution of Japanese manufacturing competition, 

suggesting that Japanese companies best illustrate the stages of competition through which 

today's leading companies have evolved to obtain multicompetitive advantage. 

Competition evolved through several stages. The first stage of competitive 

advantage was based on low wages after World War II, and the next stage was based on a 

scale-based advantage. The source of competitive advantage was then shifted to focused 

factories. Finally, today's competitive advantage is based on flexibility, variety, speed, and 

innovation (Stalk and Hout 1990a, 39). These sources of competitive advantage represent 

the elements of responsive orientation to a customer's needs. To meet the needs of 

today's customers, competitive advantage has to rely on speed and responsiveness. 

In the late 1970s, Japanese companies exploited the benefits of flexible 

manufacturing to the point that a new competitive thrust emerged—the variety war. 

During this period, the rate of change in products increased rapidly, and time emerged as a 

new source for competitive advantage (Stalk and Hout 1990a, 60). Management's 

recognition of time's competitive value has been a key ingredient of Japan's recent 

outstanding success in the manufacturing industry. Although time-based competition is a 

worldwide practice today, Japan continues to provide some of the most tangible and 

dramatic examples of its benefits which enable Japan to be a leading economic power in 

today's global competition (Goldsbrough and Deane 1988). 
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Time has become the new source of multicompetitive advantage. Today's new 

generation of competitors has an expanded pattern for corporate success. The traditional 

pattern provided the most value for the least cost; the expanded pattern provides the same, 

but in the least amount of time (Stalk and Hout 1990a, 60). This suggests the elimination 

of trade-offs among competitive priorities. It suggests, too, that firms should focus on 

time as a means to achieve low cost, high quality, and fast delivery. 

Time-based Competition 

Although time is not a new factor in business, time-based management is a new 

philosophy. While early efficiency experts focused on the best way to do things, time-

based competitors focus on the big picture, on the entire value-delivery system (Blackburn 

1991, 7). The goal of time-based organizations is to reduce overall response time. Time-

based firms attempt to transform an entire organization into one that is focused on the 

total amount of time required to deliver a product or service. Thus, time-based firms 

eliminate the task altogether or perform it in parallel with other tasks so that overall 

system response time is reduced or compressed (Blackburn 1991, 7; Stalk and Hout 

1990a, 29). Researchers have observed that attention is shifting to speed and time-based 

competition (Carter, Melnyk, and Handfield 1995). 

Time compression is the essence of time-based competition throughout the 

organization. The strategic implications of compressing time are significant. As time is 

compressed, the following changes occur: productivity is increased, prices are increased, 

risks are reduced, and market share is increased. Companies that build their strategy on 
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flexible operations are more powerful competitors than are companies with traditional 

strategies that are based on low wages, scale, or focus (Stalk and Hout 1990a, 60). 

In most manufacturing facilities, cycle time is inversely proportional to work-in-

process turns. As work-in-process turns increase, cycle times decrease; also, as work-in-

process turns increase, productivity increases (Stalk and Hout 1990a, 31). Generally, for 

every halving of cycle times and doubling of work-in-process turns, productivity increases 

20 to 70 percent. As the amount of time required to satisfy customer orders is 

compressed, prices can be increased (Stalk and Hout 1990a, 31). 

As time is compressed, market risks are reduced. One business cost that is rarely 

made explicit is the cost of over- or under-forecasting demand. The farther into the future 

demand must be forecast, the greater the probability that it will be wrong at the time of the 

sale. High forecasts result in marked-down prices, and low forecasts produce opportunity 

cost (Stalk and Hout 1990a, 32). 

As time is compressed, market share increases. Many successful companies find 

themselves unable to grow in their historical markets using such traditional approaches as 

price cuts. These companies, however, can grow by improving the response time to their 

traditional markets (Stalk and Hout 1990a, 34). Stalk and Hout assert that by reducing 

time consumption in every aspect of business, companies also reduce costs, improve 

quality, and stay close to their customers. In other words, time reduction throughout the 

organization results in the realization of multicompetitive advantage. 

The success of Japanese car manufacturing in the 1970s has been attributed to the 

use of just-in-time (JIT) inventory systems. The objective of JIT systems is to procure, 
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transport, and produce the required items in very small quantities just in time for their 

consumption. The system was first developed by Toyota in an effort to react to customer 

demands with minimum delays (Schonberger 1982). 

Just-in-time, according to Blackburn (1991), is the genesis of time compression. It 

is a source of flexibility and speed. Using JIT as a tool merely to shorten manufacturing 

cycles is an underutilization of its full power. He asserts that JIT concepts are the keys to 

the time-compression process. Firms should develop JIT capabilities in nonmanufacturing 

functions throughout the entire value deliver system (Blackburn 1991, 25). 

There are different aspects of time-based competition, including fast-to-product 

and fast-to-market. Fast-to-product firms emphasize speed in terms of responding to 

customer demands for existing products (Dumaine 1989). Fast-to-market firms enjoy 

first-entrant advantages which include higher pricing, higher market share, improved 

customer service, and productivity improvement (Park 1994). 

An important aspect of time-based competition is identifying the areas in which 

time can be reduced (Patrick and Nigel 1993). Patric and Nigel identify five cycle-time 

loops where time can be managed to obtain higher performance. These five central cycle-

time loops are the make/ship loop, the distribution loop, the supply loop, the new product 

introduction loop, and the strategic business development loop. 

Time-based Competitive Advantage 

The literature suggests that strategic focus on time enables firms to obtain 

multicompetitive advantage (e.g., Blackburn 1991, Stalk 1988). This assertion has been 
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based on conceptual rather than empirical research. Most of the research to date has 

relied heavily on anecdotal evidence (Blackburn 1991). Little research is based on 

empirical studies. For example, Valentino and Christ (1990), using a case study, explain 

that, through the cooperative approach, a time-based firm's consumer division achieved 

50 percent speed-up in development time, lower development costs, and dramatic 

improvements in product quality. 

In the early 1980s, leading Japanese and some small North American and 

European companies demonstrated the power of two new dimensions of competitive 

advantage: low-cost variety and fast response time. These newly developed capabilities 

not only reduce costs, but they also enable firms to offer a broad product line, to cover 

more market segments, and to rapidly increase the technological sophistication of their 

products (Stalk and Hout 1990a, 29). 

Time has emerged as an effective tool in achieving lower costs and high quality. It 

is a powerful concept because making a process faster and more responsive also reduces 

cost, improves quality, and lowers inventory (Blackburn 1991, vii). Blackburn (1991) 

adds that time compression also supports the currently popular admonition to get closer to 

the customer. Demanding executives of aggressive companies are altering their measures 

of performance from competitive costs and quality to competitive costs, quality, and 

responsiveness (Stalk and Hout 1990a, 1). Time compression allows firms to reduce cost, 

improve quality, increase productivity, offer variety, reduce innovation cycle time, and 

enhance responsiveness, which is what Blackburn calls "something simple and elegant 

about time" (Blackburn 1991, vii). 
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Value Delivery System 

The value delivery system is the system that underlies the operations of every 

company. Each business operation is different, but all share one powerful common trait: 

all are systems for providing value to customers—value delivery systems. These systems 

facilitate the development of products, the delivery of products, and the making of 

decisions. Therefore, value delivery systems organize work and guide actions. Time, 

however, connects all of the parts of the system (Stalk and Hout 1990a, 61). 

Stalk and Hout (1990a, 61) attribute firms' performance to the quality of their 

systems. According to the authors, firm performance is the direct result of how 

effectively the system is structured and managed. Better designed and better managed 

systems enable firms to operate more efficiently and responsively than their competitors. 

Thus, the quality of their systems is the basis for their sustainable competitive advantage, 

as are their technologies, products, or services. 

To respond to customers needs is what motivates time-based corporate strategy. 

However, the key to becoming a time-based competitor lies within an organization. What 

matters to the customer is the total time required to deliver a product or service. Thus, 

time must be compressed in every function that affects the delivery of the product or 

service to the customer (Blackburn 1991, 17). 

Many firms have reduced the time in their manufacturing processes. The just-in-

time of the 1980s was successful. Manufacturing is just one link in the value delivery 

chain. Customers want instant gratification; Time must be reduced throught out the 

delivery process, customers are unimpressed (Blackburn 1991, 18). 
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Time delays can appear anywhere in the value delivery system. Many U.S. firms 

have compressed time in one function, but few firms have successfully eliminated wasted 

time in all functions. The evidence strongly suggests that firms can find wide-open 

windows of opportunity for removing wasted time in every function (Blackburn 1991, 19). 

The majority of time is typically consumed beyond the factory-by decision makers 

and information processors. At most companies, factories consume less than 40 percent 

of the delivery time, and, in many cases, factories consume even less than 10 percent of 

the total delivery time (Stalk and Hout 1990a, 67). 

This observation reflects the importance of compressing time in functions other 

than manufacturing. Although manufacturing adds the most value, it consumes the least 

amount of time in the delivery cycle. Ultimately, in both manufacturing and service firms, 

the entire value delivery system must be made flexible in order to consume the least 

amount of time. A responsive value delivery system must have flexible sales, order entry, 

procurement, and distribution systems as well as flexible factories (Stalk and 

Hout 1990a, 67). 

Time-based Competitive Priorities 

There is a level of consensus in the literature about the appropriate set of 

competitive priorities (Leong, Snyder, and Ward 1989). Manufacturing strategy literature 

has revealed five competitive priorities: quality, delivery, cost, flexibility, and 

innovativeness (Buffa 1984; Fine and Hax 1985; Hayes 1985; Hayes and Wheelwright 

1984; Hayes, Wheelwright, and Clark 1988; Skinner 1985). Three of these five 
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competitive priorities are time-based. These three are delivery, flexibility, and 

innovativeness. 

Stalk (1988) argues that time has emerged as a source of competitive advantage. 

Corbett and Wassenhove (1993) suggest that time encompasses delivery, flexibility, and 

innovation. Thus, the competitive priorities can be classified into three categories: time, 

quality, and cost. Competitive advantage depends on the competitive priorities that are 

adopted by firms. Competitive advantage can be cost-based, quality-based, or time-based. 

The term competitive priorities connotes a trade-off between these priorities. Some 

researchers, however, have recognized a pattern of evolution of these competitive 

priorities (Stalk and Hout 1990a, 1). 

Kim and Arnold (1992) developed a framework for manufacturing competence. 

The essential elements of their framework are the manufacturing capabilities, which are 

represented by the strength in competitive priorities such as cost, quality, dependability, 

and flexibility. The term capability, however, refers to the level of strength that a firm can 

achieve in any of these competitive priorities. In their definition of manufacturing 

competence, Kim and Arnold (1992) state that it is represented by the degree of 

consistency between the importance given to a capability and the firm's strength with 

regard to that particular capability. They illustrate the manufacturing capability 

relationship to business strategy as follows: 

One can conceive that a firm's manufacturing function is competent (thus 
contributing more to the realization of business strategy) if it has strong 
capability on a variable (such as flexibility) that is also considered important 
(Kim and Arnold 1992). 
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Expanding on the conceptual work of several researchers, Kim and Arnold (1992) identify 

fifteen competitive capability variables. The literature identified similar variables using 

different terms and classification (Leong, Snyder, and Ward 1989; Richardson, Taylor, and 

Gordon 1985). Table 1 presents these capabilities, classified under cost, quality, and time. 

Researchers have examined the relationship between time-based strategy and 

performance. For example, Nicole (1991) found that a product that was 50 percent over 

budget but was introduced on time generated a higher level of profits than did a product 

that was introduced within the budget but was six months late. In addition, it allows firms 

to gain a leading edge in new markets by releasing products before the competition, 

progressing down the production learning curve, and ultimately increasing barriers to 

entry by competitors (Carter, Melnyk, and Handfield 1995). 

Table 1 .--Competitive Priorities 

Price (Cost) Quality Time 

Price 
Cost minimization 
Capacity utilization 
Labor productivity 

Conformance 
Performance 
Reliable product 

Fast delivery 
On-time delivery 
Design change 
New product 
Volume change 
Mix change 
Broad line 
Customize 

Time-based Strategic Linkage 

According to Skinner (1969), the decline of U.S. industry can be attributed to 

many causes. Among these is the lack of congruity between business strategy and 
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operations strategy, which is the subject of this section. Skinner (1969) was the first to 

point out this problem and to suggest a linkage that allows for the contribution of 

manufacturing capabilities in business success. This section includes a discussion of some 

of the concepts that have been addressed in the area of manufacturing strategy, with the 

objective of establishing a basis or a theoretical framework for this research. 

Four levels of strategy have been commonly articulated to influence manufacturing 

competitiveness. These strategic levels are industry, corporate, business, and functional. 

At the industry policy level, the strategic concerns revolve around issues such as incentives 

for investment and import and export trade barriers. Corporate strategy is concerned with 

the acquisition and allocation of resources to the business units (Kotha and Orne 1989). 

Business and functional strategies are the two strategies that are relevant to this study. 

Business strategy is generally referred to as strategic business units (SBU) or 

strategic planning units (SPU). At the business strategy level, two critical issues are 

specified: (1) the scope or boundaries of each business and the operational links with 

corporate strategy, and (2) the basis on which the business unit can achieve and maintain a 

competitive advantage within its industry (Wheelwright 1984). In time-based competition, 

business strategy determines the time-based competitiveness. At the functional level, 

strategies specify how functional strategies support the desired competitive business 

strategy and complement each other (Kotha and Orne 1989), In other words, 

manufacturing strategy specifies the time-based manufacturing capability. 

The link between time-based competitiveness and time-based manufacturing 

capability gains its significance from the fact that operations function is the most important 



33 

function in the organization. It is the soul of the organization which constitutes the main 

source of time-based manufacturing competence that can create high quality, low cost, 

dependability, and flexibility. 

Time-based Competitiveness 

Business strategy, which should be linked to the environment, determines how the 

organization competes in the market. The most salient notion in strategy research is that 

business strategy guides manufacturing strategy and guides all the functional areas through 

its dominant orientations (Anderson, Cleveland, and Schroeder 1989; Hofer and Schendel 

1978). 

Many researchers have attempted to identify different types of business strategies 

(Buzzell, Gale, and Sultan 1975; Hofer and Schendel 1978; Porter 1980; Utterback and 

Abernathy 1975). It is essential to examine some of the classifications in this area, 

because business strategy is the key element that guides all the functions toward the firm's 

objectives. 

Typologies for the generic business strategy include, among others: (1) Buzzell, 

Gale, and Sultan's (1975) strategies of building, holding, and harvesting; (2) Utterback 

and Abernathy's (1975) strategy of performance maximizing, sales maximizing, and cost 

maximizing; (3) Hofer and Schendel's (1978) strategies of share increasing, growth, profit, 

and liquidation; (4) Porter's (1980) cost leadership, differentiation, and focus. Porter's 

classification was the most cited in business strategy. Here is a discussion about Porter's 

main two classifications, cost leadership and differentiation. Time-based strategy can be 
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thought of as a differentiation strategy that is based on speed and responsiveness to 

achieve low cost among other competitive advantages. This perspective outdated Porter's 

classification. 

Cost leadership is based on a strategy which represents an attempt to generate a 

strategic advantage across the whole industry by generating overall cost leadership in the 

industry. It emphasizes efficiency, tight cost, and overhead control (Porter 1980). 

Differentiation strategy, on the other hand, emphasizes achieving and maintaining a chosen 

form of differentiation such as style or quality through coordinated activities of each 

functional department, with the whole industry as the strategic target (Porter 1980). 

Differentiation strategy in a way defines the time-based strategy. Time-based firms 

emphasize achieving speed and responsiveness throughout their delivery system. Their 

focus, however, is not limited to achieving and maintaining a differentiation in one aspect 

of competitive priorities. Rather, time-based competitors coordinate their delivery system 

in order to compress the time, and in turn, achieve multicompetitive advantage. 

Competitive advantage is a function of either providing comparable buyer value 

more efficiently than competitors (low cost) or performing activities at comparable cost in 

unique ways that create more buyer value than competitors and, hence, command a 

premium price (differentiation). The ultimate value a firm creates includes its physical 

product in addition to any ancillary services or benefits, such as design assistance, repair, 

or more timely delivery than competitors (Porter 1986, 20). 

The time-based competition concept emphasizes the notion that firms must 

compete on the basis of providing products with low cost, high quality, and fast delivery. 
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Time-based firms differentiate themselves by being responsive to customers' needs quickly 

with high quality and low costs. With this new perspective of competition, time-based 

competition, Porter's typology of competitive advantage, which includes cost and 

differentiation, can be integrated into one category, time-based competitive advantage. 

Rather than focusing on one competitive advantage such as cost or differentiation, 

firms can emphasize speed and responsiveness to obtain multicompetitive advantage. 

Therefore, Porter's typology of competitive advantage can be expanded to include cost, 

differentiation, multicompetitive advantage which is the time-based competitive advantage. 

Time-based competition enables firms to deliver products quickly at high quality and low 

cost. As a result, the competitive-strategies categories include cost-based competitive 

strategy, quality-based competitive strategy, and time-based competitive strategy. 

The first and second types, cost and quality, are self- explanatory. Firms 

emphasize either cost or quality competence. Firms that are time based, however, 

compete on the basis of multicompetitive advantage, i.e., low cost, high quality, and fast 

delivery (Blackburn 1991, Stalk 1988). Time-based competitiveness is determined by the 

degree of importance of time-based competitive priorities relative to business strategy. 

Time-based manufacturing capability, on the other hand, is determined by the degree of 

strength a manufacturing function has in the time-based competitive priorities. 

Time-based Manufacturing Capability 

The literature on manufacturing strategy dates back to Skinner's (1969) conceptual 

article (Schroeder and Lahr 1990). Since 1969, researchers have focused on operations 
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strategy as a source of competitive advantage. Anderson, Cleveland, and Schroeder 

(1989) reviewed more than eighty articles and books on operations strategy that had been 

written in the twenty years since Skinner's article. Although research in business strategy 

and manufacturing strategy had contemporary beginnings, the field of manufacturing 

strategy has not reached the level of maturity attained by business strategy (Adam and 

Swamidass 1989). 

Manufacturing strategy provides a vision for the manufacturing organization based 

on business strategy. It consists of objectives, strategies, and programs that help the firm 

to gain or maintain a competitive advantage (Schroeder and Lahr 1990). The strategic 

view of manufacturing strategy and the importance of the linkage of variables of business 

strategy, manufacturing strategy, and manufacturing capabilities are evident in the 

literature (Adam and Swamidass 1989; Anderson, Cleveland, and Schroeder 1989; 

Cleveland, Shroeder, and Anderson 1989; Kim and Arnold 1992; Skinner 1969; Vickery 

1991; Vickery and Droge 1993). 

Many researchers feel that U.S. industry's loss of traditional markets to the 

Japanese and Europeans can be blamed on top management's indifference toward 

manufacturing. Due to this attitude, manufacturing has become a reactive, short-term 

participant in the organizations' plans. Skinner (1978), Lubar (1981), and Wheelwright 

(1981) agree on a solution: incorporating manufacturing into the firm's strategic direction. 

There has to be a link between business strategy and manufacturing strategy. Other 

researchers who share this view include BufFa (1984), Hayes and Wheelwright (1984), 

Hayes, Wheelwright, and Clark (1988), Hill (1989), and Skinner (1985). 
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The manufacturing function plays a major role in the competitiveness of business. 

Realizing the latitude of the manufacturing function and incorporating it into the strategy 

of the firm impose new strategic implications. Strategic implications of operations reflect 

a proactive role for operations, which can be achieved by incorporating manufacturing 

capabilities into the business strategy and turning operations toward the customers, 

competition, and markets (Anderson, Cleveland, and Schroeder 1989). 

The most significant strategic implication of operations must be reflected in the 

performance of the firm. Many researchers suggest that operations strategy should be 

derived from business strategy (Skinner 1969, Wheelwright and Hayes 1985). The 

integration of business and operations strategy enables firms to achieve competitive 

advantages that are operationally driven. Thus, the organization will effectively and 

efficiently utilize its operational strengths. 

Wheelwright and Hayes (1985) proposed four stages for manufacturing strategy: 

(1) internally neutral, (2) externally neutral, (3) internally supportive, and (4) externally 

supportive. The third stage represents a situation in which the operations strategy is 

derived from business strategy. Thus, positioning manufacturing strategy to be internally 

supportive allows for strategic manufacturing implications to be realized. These 

relationships between business strategy and manufacturing strategy are the keys for 

realizing the effect of the manufacturing function on the firm's performance. The 

performance implications of manufacturing strategy enable firms to achieve a competitive 

position which has been shaped by the consistency between business strategy and 

manufacturing strategy. 
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The most salient issue in manufacturing strategy research is the relationship among 

manufacturing strategy, business strategy, and business performance. The relationships 

among these three variables have been suggested by many researchers in the field of 

manufacturing strategy. A recent study examined this relationship and found a significant 

relationship between business strategy and manufacturing strategy and between 

manufacturing strategy and business performance (Williams et al. 1995). 

Business strategy research and manufacturing strategy research had almost 

contemporary beginnings, but business strategy research has been more extensive than 

manufacturing strategy research. This observation led Adam and Swamidass (1989) to 

identify the missing themes in manufacturing strategy that have been explored by business 

strategy research. 

Researchers have classified research on business strategy into two types, process 

and content. Adam and Swamidass (1989) indicate that the lack of distinction between 

process and content in operations research is one of the missing themes in the operations 

literature. It is essential to distinguish between the two types in the study of 

manufacturing strategy. One type of research focuses on the process of manufacturing 

strategy, and the other focuses on the content of manufacturing strategy. 

Researchers on manufacturing strategy indicate that significant attention has been 

given to identifying the process variables, while content variables have not received similar 

attention (Adam and Swamidass 1989, Hill 1985, Skinner 1978, Wheelwright 1984). 

Strategy content "focuses on the specifics of what was decided, while process addresses 

how such decisions are reached in an organizational setting" (Fahey and Christensen 1986, 
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168). Content refers to the strategic choices that firms emphasize in order to compete. 

According to Adam and Swamidass (1989), the core content of manufacturing strategy 

includes cost, quality, flexibility, and technology. 

The content of manufacturing strategy determines the strategic direction. 

Williams et al. (1995) identified two content categories that determine the manufacturing 

strategy orientation. They classified manufacturing strategy content variables into 

technology orientation and market orientation. 

Adam and Swamidass (1989) listed more than a dozen content variables identified 

in the manufacturing strategy literature and found that the variables most frequently 

mentioned were quality, cost, flexibility, and delivery. These core variables were followed 

by delivery, service, and focus variables in the frequency of their mention in the literature. 

Other variables include capacity, design and engineering, distribution, employee relations, 

facility, infrastructure, return on investment, capacity utilization, and vertical integration. 

There is a dire need to classify manufacturing strategies. The development of a 

well-rounded and well-respected manufacturing strategy taxonomy is important for the 

maturity of operations strategy research (Adam and Swamidass 1989). Several attempts 

at classification have been undertaken by prominent authors in the field (e.g., Stobaugh 

and Telesio 1983). 

According to Adam and Swamidass (1989), the most commonly stated 

manufacturing strategy taxonomy identifies cost, quality, dependability, flexibility, and 

innovativeness as the competitive priorities (Buffa 1984; Leong, Snyder, and Ward 1989; 

Skinner 1978; Swamidass and Newell 1987; Wheelwright 1978). Corbett and 
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Wassenhove (1993) suggest three content variables—cost, quality, and time. Time, 

however, is the source for time-based manufacturing competence. 

Time-based Manufacturing Competence 

The integration of time-based competitiveness and time-based manufacturing 

capability enables firms to achieve competitive advantages. These competitive advantages 

are operationally driven to effectively and efficiently utilize operational strengths (Carter, 

Melnyk, and Handfield 1995). At an aggregate level, Nemitz-Mills (1989) identifies four 

competitive factors that define the content of manufacturing strategy: cost, quality, 

flexibility, and dependability. Many researchers suggest the same competitive factors as 

apparent in the literature (Buffa 1984; Hayes and Schmenner 1978; Skinner 1974, 1978; 

Table 2.-Citations for the Relationships among Time-based Constructs 

Constructs Time-based competitiveness TBM capability 

Time-based 
manufacturing 
competence 

Adam and Swamidas 1989; 
Cleveland, Shroeder, and 
Anderson 1989; 
Kim and Arnold 1992; 
Skinner 1978; 
Vickery 1991; 
Wheelwright 1981; 

Adam and Swamidass 1989; 
Cleveland, Shroeder, and 
Anderson 1989; 
Kim and Arnold 1992; 
Skinner 1978; 
Vickery 1991; 
Wheelwright 1981; 

Wheelwright 1984). Leong, Snyder, and Ward (1989) add to these four variables, 

innovativeness as the fifth content-competitive variable. 

Cost is the manufacturing strategic counterpart to price as a competitive weapon in 

the marketplace. It is a measure of the manufacturing function's efficiency, and 

it has been associated with high volume production (Abemathy and Wayne 1974). 
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Quality is a variable associated with a firm's ability to provide superior products or 

services, often at higher prices. Garvin's (1984) definition includes superior performance, 

features, reliability, conformance, durability, serviceability, aesthetics, and perceived 

quality. Flexibility is a measure of a firm's ability to respond to market demands through 

coordinated policies and actions (Schonberger 1982). Manufacturing flexibility refers to 

the quickness and ease with which plants can respond to changes in market conditions 

through both volume and product-mix flexibility (Cox 1989). 

Volume flexibility refers to the capacity to quickly expand the quantities produced 

of a given product mix. On the other hand, mix flexibility addresses the ability to quickly 

change the types of products produced in a plant. The latter includes both changes to 

existing products and the addition of new ones (Cox 1989). Dependability is the strategy 

of providing on-time delivery of an item, as well as offering superior service after the sale. 

According to Corbett and Wassenhove (1993), these "competitive priorities" are 

sometimes used as measures of (external) competitiveness and sometimes of (internal) 

competence. They argue that these are two very different sides of the same coin. For 

example, while flexibility to reroute jobs is internal competence, reacting flexibly to 

changes in demand is a dimension of competitiveness. 

Corbett and Wassenhove (1993) suggest using "competitive priorities" in a strictly 

competence-oriented sense. Furthermore, they identify a problem in this classification of 

competitive priorities. They believe that there is an overlap of these competitive priorities, 

particularly among dependability, flexibility, and innovativeness. All these competitive 

priorities, however, share one common factors which is time. 
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Corbet and Wessenhove (1993) note that higher dependability often facilitates 

more flexibility, whereas flexibility is a step toward enabling more innovation. They 

illustrate that these three competitive priorities contribute to single competence, time-to-

market. Thus, time encompasses the role of dependability, flexibility, and rate of 

innovation. They conclude that the three main "dimensions of competitiveness or 

competence are cost, quality, and time." 

Manufacturing operations consist of capabilities that contribute to the total 

performance of the operations function (Anderson, Cleveland, and Schroeder 1989). If a 

firm is able to build a unique capability that provides it with advantages over other 

competitors, the firm will achieve success; that is, it will have distinctive competence. 

Anderson, Cleveland, and Schroeder (1989) define distinctive competence as a unique 

operations capability that helps organizations to compete and gives them character. 

Schroeder (1983) notes that distinctive competence is different from a mission. He 

explains that distinctive competence may stem from resources or other unique aspects of 

operations that support the mission of operations and are stated in terms of a purpose. 

Carrol (1982) states that strategy consists not only of a positional component, but 

also of a performance component. He argues that an organization can improve the 

performance component by exploiting its sources of competitive advantage (distinctive 

competence) against competitors. Hayes and Wheelwright (1979) use the concept of 

distinctive competence to link a company's manufacturing competence with its product 

and market competence. Thus, distinctive competence is an essential element in linking 
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the operations of a firm to its business strategy. It is important to identify and emphasize 

this aspect of operations in a way that supports a firm's business strategy. 

Manufacturing strategy provides guidance for operations managers to make 

decisions that contribute to the achievement of a firm's objectives. Decisions in operations 

areas are best when a consistency in business strategy and manufacturing strategy has been 

observed. Trade-offs, however, exist within these decision areas. 

Trade-off means giving one operations objective preferential treatment to another. 

For example, priority can be given to product cost or customer service, which will lead to 

corresponding process and product design decisions (Anderson, Cleveland, and Schroeder 

1989). The most salient argument in manufacturing literature, however, is that most 

decisions requiring trade-offs are internally inconsistent with corporate strategy 

(Wheelwright 1978). 

Skinner (1969), Banks and Wheelwright (1979), and Miller (1983) share a similar 

view about trade-offs in manufacturing. They note that certain alternatives within basic 

decision areas lead to the achievement of certain objectives, such as productivity, time, 

quality, or customer services. Skinner (1969) argues that they cannot all be satisfied at the 

same time. Technology advancement in manufacturing has allowed for better quality, 

lower cost, and faster delivery. Advanced operations have moved to a new level of 

performance rather than making trade-offs on an existing level (Wheelwright 1981). 

Advocates of the time-based concept believe that focus on time would eliminate 

trade-offs. The theory of production competence (Cleveland, Shroeder, and Anderson 

1989; Vickery 1991) enables us to distinguish between two constructs— time-based 
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competitiveness and time-based manufacturing capability. As a result, trade-offs can be 

eliminated in competitive priorities under time-based management. Trade-offs, however, 

are an essential element in the manufacturing decision areas in which the manufacturing 

capabilities are determined. Time-based strategy eliminates trade-offs between 

competitive variables but not between decision areas. 

The basic decision areas in manufacturing that involve trade-offs have been 

identified by several researchers (Buffa 1984, Fine and Hax 1985, Hayes and Wheelwright 

1984, Skinner 1969). These researchers have identified several manufacturing decision 

areas. According to Anderson, Cleveland, and Schroeder (1989), operations strategy 

literature classifies operations decisions and policies of a strategic nature into eight basic 

operations: capacity, facilities, technology, vertical integration, work force, quality, 

production planning, and organization. These original eight are adopted by Hayes and 

Wheelwright (1984) (Leong, Snyder, and Ward 1989). 

Time-based Performance Measurement 

Stalk and Hout (1990a, 61) attribute firm performance to the quality of its system. 

Time is already widely used to measure performance in business. Managers use terms 

such as lead time, on-time delivery, and response time to describe how well a company is 

serving its customers, but time-based companies go a step further. They arrange their 

operations around time-based metrics and use them as diagnostic tools throughout the 

company. In essence, they use time to design how the organization should work. The 

indicators of time compression in the four performance areas are summarized in table 3. 



The literature suggests a number of dimensions of corporate performance, 

including ROI, market share, growth rate, and profit. Cleveland, Schroeder, and 

Anderson (1989) classified business performance into three categories: manufacturing 
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Table 3. Time-based Performance Measures 

New-product development Decision making 

- Time from idea to market 
- Rate of new-product 

introduction 
- Percent first competitor 

to market 

- Decision cycle time 
- Time lost waiting for 

decision 

Processing and production Customer service 

- Value added as percent of 
total elapsed time 

- Up-time yield 
- Inventory turnover 
- Cycle time (per major phase of main 

sequence) 

- Response time 
- Quoted lead time 
- Percent deliveries on time 
- Time from customer's 

recognition of need to 
delivery 

Adopted from Stalk and Hout (1990c). 

performance, marketing performance, and financial performance. Manufacturing 

performance and business performance are the main two performance categories 

pertaining to this research. The four measures that constitute manufacturing performance 

include cost, quality, dependability, and fast delivery (Cleveland, Schroeder, and Anderson 

1989). The four measures that constitute business performance include market share, 

growth rate, after tax return on sale, and after tax return on investment (Cleveland, 

Schroeder, and Anderson 1989; Richardson, Taylor, and Gordon 1985; Vickery and 

Droge 1993). 
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Time-based Manufacturing Technology 

The level of time-based manufacturing technology adopted by manufacturing firms 

determines their level of manufacturing competence. Specific choices affect the 

performance of the manufacturing function because decision areas complement each other 

in a systematic way. It is assumed that if a firm adopts certain manufacturing technology, 

it adopts the system's underlying decision choices. 

Time-based manufacturing technology (Schlie and Goldher 1989) includes flexible 

manufacturing technology (FMT), just-in-time (JIT), total quality control (TQC), group 

technology (GT), and design for manufacturability (DFMA). Flexible manufacturing 

technology (FMT) describes an array of computer-based technologies that are combined 

from various levels of system flexibility. At the simplest level are stand-alone computer 

numerical control machines (CNC). The level of complexity moves upward through 

flexible machine cells (FMCs), flexible manufacturing systems (FMSs), and computer 

integrated manufacturing (CIM). 

According to Schonberger (1982), highly integrated computer-based technology is 

the mechanized equivalent of using multiple time-based technologies because it 

internalizes, or is supplemented by, the principles associated with each one. Flexible 

manufacturing systems use computer control to reduce set-up times, WIP inventory, and 

lot sizes—principles associated with JIT. Continuous computer monitoring and inspection 

of part measurements allow "real-time" quality control through self-correcting 

mechanisms, an important aspect of total quality control. Supplementing these principles 

is the use of cellular layouts and adaptable product designs in flexible manufacturing 
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systems—tangible results associated with group technology and design for 

manufacturability (Nemetz-Mills 1989). 

Time-based technologies are the competitive weapons of the manufacturing 

function. FMT, JIT, TQC, GT, and DFM facilitate the simultaneous achievement of low 

cost, quick delivery, high quality, and high flexibility (Nemetz-Mills 1989). For example, 

successful implementation of DFM can result in better quality, higher product and process 

flexibility, and faster response to customer needs (Youssef 1994). These time-based 

technologies are the components of the system underlying the time-based strategy. 

The literature review explored several variables that influence or are influenced by 

the time factor. The literature suggests that time is an important factor in linking business 

strategy and manufacturing strategy. The essential elements in the linkage process 

between time-based business and manufacturing strategies are the competitive priorities, 

and the competitive priorities are the building blocks of this study. From these 

competitive priorities, three constructs were identified that are the main constructs for this 

research, including time-based competitiveness, time-based manufacturing capability, and 

time-based manufacturing competence. 

Time-based competitiveness is pertinent to the degree of importance of time-based 

competitive priorities relative to business strategy. Time-based manufacturing capability, 

on the other hand, is relevant to the degree of strength the manufacturing function has in 

these competitive priorities. Finally, time-based manufacturing competence is a function 

of both the time-based competitiveness and time-based manufacturing capability. All these 

three constructs are based on time-based competitive priorities. 
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The Steel Minimill Industry 

There is a widespread belief that the United States is losing its basic industry and 

that capital is flowing only into service and new high-technology industries. Surprisingly, 

there has been growth in one of the most basic of U.S. industries—steel. The minimill, 

which is a time-based process, has grown rapidly in both number and size in the United 

States in recent years. While the large U.S. steel companies have been reducing their 

production capacity, the newer minimill companies have been adding capacity (Barnett 

and Crandall 1986, 1). 

There are two sectors of companies that engage in the steel industry, the integrated 

sectors and the minimill sectors. The integrated firms have giant facilities engaged in the 

transformation of iron ore, coal, and limestone into molten metal. The minimill firms are 

smaller and emphasize time-based issues. 

In the United States, fourteen companies can be defined as integrated steel firms 

(Bamett and Crandall 1986, 6). Each of these firms suffered substantial losses in the 

1980s. Most now serve a smaller share of the market than they formerly had and have 

retired some of their production capacity (Barnett and Crandall 1986, 7). 

The minimill, broadly defined, is a steel company that produces steel by melting 

recycled ferrous scrap in electric arc furnaces (EAFs) to make a limited line of steel 

products, generally referred to as long products. They include carbon steel bars, wire 

rods, and light-to-medium structural products (Standard & Poor's Industry Survey 1994V 

Minimill firms are quite small. In the United States, there are nearly 137 plants, 

and the number is growing. They vary greatly in size, from single-company, single-plant 
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operations with annual capacity of as little as 150,000 tons, to single company, multi plant 

operations with capacities of 400,000 to one million tons per year. Minimills typically 

locate plants close to their customers and their sources of scrap (Standard & Poor's 

Industry Survey 19941 

Raw steel production has decreased since the 1970s, but the proportion of the total 

coming from electric furnaces has increased steadily. Most of the increases in output have 

come from minimills (Barnett and Crandall 1986, 9). According to Standard & Poor's 

(1994) industry survey, the minimills account for 25 percent of total industry shipment. 

The two sectors (integrated and minimills) have different production processes 

and, of course, different emphasis on different strategic factors. These are two distinct 

groups within the same industry and with different performance records. The focus of this 

study is limited to the steel minimill industry. 

One of the assumed explanations for the steel minimill industry's significant growth 

in a declining industry is its adoption of time-based strategic decisions. One example is the 

use of electric arcs, a time-based technology that reduces the manufacturing cycle time. 

Furthermore, the steel minimill industry as mentioned above typically locates plants close 

to their customers and their sources of scrap. The research hypotheses of this study are 

examined using data that were collected from the steel minimill industry. 

Theoretical Framework 

The theoretical framework is concerned with the relationship between time-based 

manufacturing competence and firm performance. The study suggests that firms focusing 
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on time as a strategic factor at both strategic levels—business strategy and manufacturing 

strategy—can achieve multicompetitive advantage, and, in turn, high performance. 

Researchers have emphasized that congruent business and manufacturing strategies will 

allow firms to exploit manufacturing as a competitive weapon (e.g., Kim and Arnold 1992; 

Leong, Snyder, and Ward 1989; Skinner 1969; Wheelwright 1984). 

Manufacturing competence has been identified as the construct that represents the 

congruity between business and manufacturing strategies (Cleveland, Shroeder, Anderson 

1989; Kim and Arnold 1992; Vickery, Shawnee, and Droge 1993). Time-based 

manufacturing competence is the construct that represents the congruity between time-

based business and manufacturing strategies. Time-based manufacturing competence is a 

function of the importance of the time-based competitive variables and the strength of the 

manufacturing capability in these variables. 

Firms should not compete on the basis of traditional trade-offs between cost, 

quality, or delivery. Today's generation of competitors should achieve multicompetitive 

advantage that is based on low cost, high quality, and fast delivery through time-based 

competitive strategy (Stalk 1988). Stalk and Istvan (1989) assert that the focus on time 

allows firms to achieve multicompetitive advantage. They claim that compression of time 

at all points of the value delivery chain enables firms to provide products at low cost, high 

quality, and fast delivery. 

This study integrates two concepts that were presented in the manufacturing 

strategy literature as sources of competitiveness. The first concept is the linkage between 

business strategy and manufacturing strategy which is represented by manufacturing 
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competence. The second concept is the emphasis on time rather than cost or quality as a 

competitive priority. Thus, this study introduces the concept of time-based 

manufacturing competence, which is the key to congruity between time-based business 

strategy and time-based manufacturing strategy. Figure 1 displays the relationships among 

time-based constructs that are based on time-based competitive priorities and their 

relationship to business performance. 

MANUFACTURING 
STRATEGY 

Degree of strength in 
time-based Manufacturing 

Capabilities 

BUSINESS 
STRATEGY 

Degree of 
importance of 
time-based 
competitive 
priorities 

' •• : : 

Time-based 
manufacturing 
Competence 

variables 
L Fast delivery 
2. On-time delivery 
3. Design change 
4. New product 
5. Volume flexibility 
6. Product flexibility 
7. Broad line 
8. Customization 

BUSINESS 
PERFORMANCE 

Market share 
Growth rate 

•ROS 
ROI 

Figure 1. Framework relating time-based manufacturing competence and business 
performance. Adopted from Williams et al. (1995). 
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Competitive Priorities 

The business strategy, according to Porter (1980), determines the competitive 

advantage, which consists of two main categories-cost leadership and differentiation. 

Cost leadership emphasizes cost as a strategic factor, and differentiation focuses on certain 

competitive factors such as quality, features, or delivery. However, in today's intense 

competition, it is essential to achieve multicompetitive advantage. 

Senior executives in a manufacturing firm select a mission for the business in order 

to determine the business of the firm, the firm's objectives, and how the firm will 

compete in the long run (Richardson, Taylor, and Gordon 1985). In short, business 

strategy chooses among several priorities to determine the firm's competitive strategy. 

As cited in the literature review, researchers have identified several competitive 

priorities, including cost, quality, delivery, and flexibility. The business strategy mission 

focuses on one or a combination of these priorities to obtain a competitive advantage. 

Today's global competition is based on all dimensions of competitive priorities. This study 

assumes that time is the strategic factor through which firms can achieve multicompetitive 

advantage, having the ability to meet customers' needs fast with high quality products and 

services and low cost. This single competitive priority~time~is, in essence, a tool for 

manufacturing firms to use as a means to enable them to achieve multicompetitive 

advantage rather than focusing on any single competitive priority at the expense of the 

other. Such strategic focus can be translated to high performance. 

Time-based business strategy is a differentiation strategy that creates a competitive 

advantage through time compression. Competitive advantage can be realized through 
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responsiveness, fast delivery, and variety, which allows firms to meet customers' needs in a 

timely manner. Emphasis on the time factor does not imply ignoring other factors such as 

cost and quality. Rather, it stresses the notion that the focus on time can direct 

management attention to improve quality and reduce cost while at the same time offering 

better customer service through fast delivery and responsiveness. Thus, time is an 

essential element for this study. It is assumed that the level of importance of time-based 

competitive priorities relative to business strategy will be reflected in a firm's performance. 

In short, the importance of time-based competitive priorities is one of the main constructs 

for this study. 

Time-based Competitiveness 

Business strategy determines the competitiveness of the manufacturing firm. Top 

management in a manufacturing firm selects a mission for the business in order to 

determine how the firm will compete in the long run (Porter 1980; Richardson, Taylor, 

and Gordon 1985). Business strategy chooses among several competitive priorities to 

determine the firm's competitive strategy. By giving more importance to the time-based 

competitive priorities, firms adopt a time-based strategy which enables the firm to obtain a 

time-based competitive position in the marketplace. Thus, time-based competitiveness is 

based on the degree of importance of time-based competitive priorities. 

Time-based Manufacturing Capability 

Time-based manufacturing capability is an essential element in time-based 

manufacturing competence, which is an important aspect of the theoretical framework. 
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Time-based manufacturing capability is represented by the strength a firm has in the time-

based competitive priorities. Time-based manufacturing capability plays a major role in 

determining a firm's time-based manufacturing competence. Therefore, it is an essential 

construct in the theoretical framework. It is determined by the degree of strength of the 

competitive variables in the manufacturing function relative to their competitors. 

Time-based manufacturing capability and time-based competitiveness are the two 

underling constructs of the theoretical framework. They are based on time-based 

competitive priorities. On the other hand, time-based manufacturing competence is a 

function of both time-based competitiveness and time-based manufacturing capability. In 

addition, both constructs play a major role in determining the level of firm performance. 

Time-based Manufacturing Competence 

Firms require a well-defined manufacturing strategy that enables manufacturing to 

support the overall business strategy. The manufacturing strategy content focuses on the 

specifics of what was decided as the business strategy. Thus, content refers to strategic 

choices that firms emphasize in order to attain a certain level of manufacturing 

competence. The higher the degree of manufacturing competence, the more the 

manufacturing capabilities support business strategy. Manufacturing competence is the 

concept that reflects the consistency between business strategy and manufacturing 

strategy. 

Adam and Swamidass (1989) identify the content variables of manufacturing 

strategy based on the frequency of their use in the literature. The content of 
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manufacturing strategy includes choices that determine manufacturing competence. 

According to Adam and Swamidass (1989), the most commonly stated competitive 

priorities are cost, quality, dependability, and flexibility. Leong, Snyder, and Ward 

(1989), in their literature review of manufacturing strategy research, found five 

competitive priorities: cost, quality, flexibility, dependability, and innovativeness. 

However, Corbett and Wassenhove (1993) noted that time encompasses the role 

of dependability, flexibility, and rate of innovation. As a result, they conclude that the 

three main competitive priorities are cost, quality, and time. Thus, the manufacturing 

capabilities in these competitive priorities determine the degree of manufacturing 

competence. The literature review indicated that the focus on time enables firms to offer 

products at high quality and low cost. Thus, time-based manufacturing capability is the 

second construct for the theoretical framework of this research. 

Manufacturing competence depends on the degree of strength that a manufacturing 

firm has in certain capabilities which are considered important to the firm's business 

strategy (Kim and Arnold 1992). Researchers have identified several time-based 

manufacturing priorities (see table 4) (Kim and Arnold 1992; Leong, Snyder, and Ward 

1989; Richardson, Taylor, and Gordon 1985). 

The importance of time-based competitive priorities and the strength of time-based 

manufacturing capabilities are the two variables that determine time-based manufacturing 

competence. The importance of competitive priorities represents the managers' 

perceptions of each priority relative to business strategy. The strength measures how the 

managers perceive their strength in each competitive variable relative to their competitors. 
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Table 4.-Time-based Competitive Priorities 

Capability Definition Source 

Fast delivery 
On-time delivery 
Design change 
New product 
Volume flexibility 
Product flexibility 
Broad line 
Customize 

Ability to provide fast deliveries. 
Ability to make dependable delivery promises. 
Ability to make rapid changes in design. 
Ability to introduce new products quickly. 
Ability to make rapid volume changes. 
Ability to make rapid product mix changes. 
Ability to offer a broad product line. 
Ability to customize products to customer needs. 

1,2,3,4 
1,2,3,4 
1 
1,3,4 
1,2,3,4 
1,2,3,4 
1 
1 

1= Kim and Arnold (1 992); 2= Leong, Snyder, and Ward (1989); 3- Richardson, 
Taylor, and Gordon (1985); 4= Vickery and Droge (1993). 

Firm Performance 

The literature suggests a number of dimensions of corporate performance, 

including ROI, market share, growth rate, and profit. Cleveland, Schroeder, and 

Anderson (1989) classified performance into three categories: manufacturing performance, 

marketing performance, and financial performance. They combined these performance 

categories into a single index of business performance. The main concern of this study is 

the relationship between manufacturing performance and business performance. 

There are two categories—business performance and manufacturing 

performance—that are relevant to this study. Marketing performance and financial 

performance represent the business performance (see table 5). Manufacturing 

performance and business performance are the two constructs of this study that should 

correlate with time-based manufacturing competence. Literature suggestgests a number of 

dimensions of business performance, which include ROI, market share, growth, and so 

forth. The most common measure is profitability, which is represented by profit as a 
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Table 5.-- Manufacturing and Business Performance Measures 

Measure Source 

Manufacturing performance: 

Cost 1 
Quality 1 
Dependability 1 
Fast delivery 

Business performance: 

Market share 1 
Growth rate 1,3 
After tax return on sale 2 
After tax return on Investment 3 

(1985); 3 = Vickery and Droge (1993). 

percentage of sales (ROS). This measure has been adopted by Richardson, Taylor and 

Gordon (1985) and Horovitz (1982). 

As mentioned previously in the literature review, time enables firms to achieve 

multicompetitive advantage. This multicompetitive advantage is represented by the 

variables of manufacturing performance, as shown in table 5: cost, quality, dependability 

and fast delivery. Manufacturing performance, which represents the multicompetitive 

advantage, and business performance are the two performance constructs for this research. 

The theoretical framework reveals the three time-based constructs and two 

performance constructs. The three time-based constructs are driven from the importance 

and the strength of the time-based competitive priorities listed in table 3. The first 

construct is time-based competitiveness (TBC), which is represented by the degree of 
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importance of the time-based competitive priorities. The second construct is the time-

based manufacturing capability (TBMA), which is represented by the degree of strength a 

firm has in time-based competitive priorities. The third construct is time-based 

manufacturing competence (TBMC), which is a function of both the importance and the 

strength of the time-based competitive priorities. These constructs were used to develop 

the research hypotheses for this study. 

Research Hypotheses 

The data for this study were twofold: the data related to the constructs pertinent to 

business strategy and the data related to the constructs pertinent to manufacturing 

strategy. Thus, it is logical to survey both chief executive officers (CEOs) and operations 

managers to collect the appropriate data. It is assumed that CEOs have more insight into 

the importance of time-based competitive priorities and business performance. On the 

other hand, operations managers have more insight into the strength a manufacturing unit 

has in the time-based competitive priorities and manufacturing performance. The first four 

hypotheses are related to the relationship between the constructs which are based on the 

data reported by both the CEOs and the operations managers. 

The remaining nine research hypotheses are related to the main research questions 

of the study wich are concerned with the relationship between the time-based constructs 

and the performance constructs. The primary research hypothesis of this study argues that 

time-based manufacturing competence has a positive relationship with business 

performance. Firms have a high degree of time-based manufacturing competence when 



59 

they are strong in certain time-based manufacturing capabilities that are considered to be 

important to business strategy. 

Time-based manufacturing competence is a function of time-based competitiveness 

and time-based manufacturing capability. Time-based competitiveness is measured by the 

degree of importance of the time-based competitive priorities relative to business strategy. 

On the other hand, time-based manufacturing capability is measured by the degree of 

strength of time-based competitive priorities relative to manufacturing strategy. The data 

collected from two sources, chief executive officers and operations managers, present us 

with two sets of time-based competitiveness and two sets of time-based manufacturing 

capability. 

As a result, we have three different TBMCs, which differ based on the data used, 

whether the data are those reported by CEOs, operations managers, or both. For the 

purpose of identifying the different sets of TBMC, they have been labeled as (TBMC), 

(TBMC1), and (TBMC2). The first time-based manufacturing competence (TBMC) is a 

function of time-based competitiveness and time-based manufacturing capability as 

reported by operations managers. The second time-based manufacturing competence 

(TBMC1) is a function of time-based competitiveness and time-based manufacturing 

capability as reported by CEOs. The third time-based manufacturing competence 

(TBMC2) is a function of time-based competitiveness as reported by CEOs and time-

based manufacturing capability as reported by operations managers. 

The main source of data for manufacturing strategy research is operations 

managers. Some of the needed data are relevant to business strategy or business 



60 

performance. It is assumed that CEOs have more insight into such data. Thus, 

researchers should collect data from both CEOs and operations managers. But, because 

of the difficulties inherent in gathering the data from two different levels in the same firm, 

researchers collect from operations managers data which are relevant to both business 

strategy and manufacturing strategy. 

The first four hypotheses pertain to the relationship between different sets of 

TBMC to examine the relationship between the data reported by CEOs and operations 

managers. The first hypothesis pertains to the relationship between TBMC and TBMC1. 

TBMC is based on the data reported by operations managers, while TBMC 1 is 

based on the data reported by operations managers. The relationship between these two 

sets of TBMC reflects whether it is appropriate to rely on a single source of data, CEO or 

operation manager, for manufacturing strategy research. Following is hypothesis 1. 

HI. TBMC has a positive relationship with TBMC 1. 

Another alternative source for the data used in manufacturing strategy research is 

to rely on the data reported by both CEOs and operations managers. The data relevant to 

business strategy are collected from CEOs, and the data relevant to manufacturing 

strategy are collected from operations managers. TBMC2 is based on the data reported 

by both CEOs and operations managers. The second hypothesis pertains to the 

relationship between TBMC, which is based on the data reported by operations managers, 

and TBMC2, which is based on the data reported by both CEOs and operations managers. 

Following is hypothesis 2. 
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H2: TBMC has a positive relationship with TBMC2. 

Surveying both CEOs and operations managers resulted in two sets of 

manufacturing performance. The apparent assumption is that the operations managers 

have more insight into the manufacturing performance than CEOs. Yet a relationship may 

exists between the data reported by both. The third hypothesis pertains to the relationship 

between manufacturing performance as reported by operations managers and 

manufacturing performance as reported by CEOs. Following is hypothesis 3. 

H3: Manufacturing performance as rated by operations managers has a positive 

relationship with manufacturing performance as rated by CEOs. 

Similarly, there are two sets of business performance rating. The apparent assumption 

here is that the CEOs have more insight into business performance than operations 

managers. Yet, if researcher to limit survey to operations managers, the only insight 

available is that of operations managers. Thus, it is important to examine the relationship 

between the two sets of business performance rating, that of operations managers and that 

of CEOs. Following is hypothesis 4. 

H4: Business performance as rated by operations managers has a positive 

relationship with business performance as rated by CEOs. 

The relationships among time-based constructs have been suggested by several 

studies (see table 6). Hypotheses 5 to 12 pertain to these relationships. Business strategy 

should guide manufacturing strategy. Time-based competitiveness represents the business 

strategy, while time-based manufacturing capability represents the manufacturing strategy. 
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Table 6.-Time-based and Performance Hypotheses 

Time-based constructs 
Performance constructs 

Time-based constructs 
Manufacturing performance Business performance 

Time-based 
competitiveness 

Blackburn 1991; 
Cleveland, Shroeder, and 
Anderson 1989; 
Kim and Adndrew 1992; 
Stalk and Hout 1990a; 
Vickery and Droge 1993. 

Blackburn 1991; 
Cleveland, Shroeder, and 
Anderson 1989; 
Kim and Adndrew 1992; 
Stalk and Hout 1990a; 
Vickery and Droge 1993. 

Time-based manufacturing 
Capability 

Blackburn 1991; 
Cleveland, Shroeder, and 
Anderson 1989; 
Kim and Adndrew 1992; 
Stalk and Hout 1990a; 
Vickery and Droge 1993. 

Blackburn 1991; 
Cleveland, Shroeder, and 
Anderson 1989; 
Kim and Adndrew 1992; 
Stalk and Hout 1990a; 
Vickery and Droge 1993. 

Time-based manufacturing 
Competence 

Blackburn 1991; 
Cleveland, Shroeder, and 
Anderson 1989; 
Kim and Adndrew 1992; 
Stalk and Hout 1990a; 
Vickery and Droge 1993. 

Blackburn 1991; 
Cleveland, Shroeder, and 
Anderson 1989; 
Kim and Adndrew 1992; 
Stalk and Hout 1990a; 
Vickery and Droge 1993. 

Because linkage between business strategy and manufacturing strategy is one of the 

elements of this study, it is important to examine the relationship between time-based 

competitiveness and time-based manufacturing capability. Following is hypothesis 5. 

H5: Time-based competitiveness is positively related to time-based manufacturing 

capability. 

The level of time-based competitiveness should be reflected in manufacturing 

performance and business performance. Therefore, hypotheses 6 and 7 pertain to the 
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relationship between time-based competitiveness and both manufacturing and business 

performances, respectively. Following are hypotheses 6 and 7. 

H6: Time-based competitiveness has a positive relationship with manufacturing 

performance. 

H7: Time-based competitiveness has a positive relationship with business performance. 

Time-based manufacturing capability is another variable that is expected to relate 

to performance, both business and manufacturing. If time-based manufacturing capability 

relates to time-based competitiveness, and the latter relates to performance, then it is 

expected that time-based manufacturing capability relates to both business and 

manufacturing performance. Hypotheses 8 and 9 present the relationship between TBMA 

and both manufacturing performance and business performance, respectively. 

H8: Time-based manufacturing capability has a positive relationship with 

manufacturing performance. 

H9: Time-based manufacturing capability has a positive relationship with business 

performance. 

There are two categories of performance relevant to this study. These two 

categories are manufacturing performance and business performance. If the 

manufacturing unit performs well, it is expected that such performance will be reflected in 

the business performance. This is another aspect that links business strategy to 

manufacturing strategy. Therefore, hypothesis 10 presents the relationship between 

manufacturing performance and business performance. 
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H10: Manufacturing performance has a positive relationship with business performance. 

The main relationships of all the hypothesized relationships in this study are the 

relationships between time-based manufacturing competence and manufacturing 

performance and between time-based manufacturing competence and business 

performance. Time-based manufacturing competence is the construct that represents the 

linkage between business strategy and manufacturing strategy. Hypotheses 11 and 12 

pertain to these relationships, respectively. 

HI 1: Time-based manufacturing competence has a positive relationship with 

manufacturing performance. 

HI2: Time-based manufacturing competence has a positive relationship with business 

performance. 

The last hypothesis pertains to the difference between high business performers 

and low business performers relative to their time-based manufacturing competence. This 

hypothesis expects that higher performers have higher time-based manufacturing 

competence. Following, hypothesis 13 presents the expected differences between high 

and low performers. 

H13: Time-based manufacturing competence should be higher for the high business 

performers than for the low business performers. 



CHAPTER III 

METHODOLOGY 

The research question is stated as follows: are there relationships between time-

based constructs and performance constructs? The objective is to examine the role that 

the time factor plays in enabling firms to achieve multicompetitive advantage and, in turn, 

high performance. This chapter explains the methodology used to answer the research 

question for this study. The chapter consists of four sections that discuss the research 

design, the sample, the instruments, and the statistical analysis techniques to be performed 

on the collected data. 

Research Design 

This study used survey research, which has low internal validity. The objective of 

the study, however, was not to draw a causal relationship, but rather to be descriptive. 

Descriptive research is concerned with determining the frequency with which something 

occurs or with determining the relationship between two variables (Kidder and Judd 

1986). 

The survey research facilitates gathering data from the sample of the population in 

their natural settings. The construction of the survey is designed to gather data about 

time-based business and manufacturing strategies. The researcher is concerned about data 

that operationalize the following constructs: time-based competitiveness, time-based 
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manufacturing capability, time-based manufacturing competence, manufacturing 

performance, and business performance. 

Sample 

The trend toward a time-based strategy pervades the service industry. In 

manufacturing, as in the service industry, a time-based competitor is emerging in virtually 

every manufacturing segment (Blackburn 1991). The steel industry was chosen for this 

study because of the fact that it has faced a decline in recent years. Nevertheless, the steel 

minimill industry has achieved significant growth as a result of adopting a time-based 

production process. The adoption of such a process reflects a time-based orientation. 

The introduction of flexibility and other innovative management techniques has 

contributed to this success, and this study determines whether the time element has played 

a role in such success. The steel industry is an example of an industry in which time is an 

essential factor of its competitiveness. 

In doing survey research, one collects data from all or part of a population to 

assess the relative incidence, distribution, and interrelation of naturally occurring 

phenomena (Kidder and Judd 1986, 129). The population to which we wish to generalize 

is all the steel minimill industry in the United States. Population refers to the totality of 

cases that conform to some specification (Churchill 1983). The population of this study 

refers to all steel minimill business firms in the Standard Industrial Classification # 3312. 

The main feature of the steel minimill plant is the technology used by these plants. The 

steel minimill plants are those that use an electric arc in their operations. 
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The population of this study was identified using the 1995 Directory of Iron and 

Steel Plants published by The Association of Iron and Steel Engineers. According to this 

directory, the population of the steel minimill industry in the United States is 137 plants. 

The sample is represented by two levels of management, top management and operations 

management. Chief executive officers (CEOs) represent top management, and plant 

managers represent operations management. Some of the population firms have 

multiplant operations, with their CEOs overseeing more than one plant. Thus, the sample 

consists of 67 CEOs and 137 plant managers, a total of 203 respondents. 

The sample is a homogeneous group which reduces the potential sources of 

variation. Since this study is a research survey, it is important that the sample is 

representative of the target population. The number of firms in the minimill steel industry 

is relatively small. Thus, all the population elements constitute the sample for this study. 

The unit of analysis is the manufacturing business unit (MBU), a level in the 

organization at which the manufacturing strategy is integrated into a business strategy 

(Kim and Arnold 1992). For the steel minimill industry, the manufacturing business unit is 

the plant. Some firms have more than one plant, while others are operating only one 

plant. Since the study deals with both business and manufacturing strategies, the CEOs 

and the operations managers are surveyed for each plant. 

Validity of a sample depends upon two considerations, accuracy and precision 

(Emory 1980, 148). The population of this study, the steel minimill industry, is relatively 

homogeneous. The sample consists of all the elements of a homogeneous population. 

Therefore, the level of a systematic variance and an error variance was reduced. 
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Data Collection 

The survey for this study consists of written mail questionnaires. This technique is 

useful in terms of cost and interview bias. The mail survey also places little pressure on 

respondents and allows for anonymity (Kidder and Judd 1986). The mail survey, 

however, has some limitations. It has the lowest response rate of all survey methods 

(Kidder and Judd 1986). The Dillman method (1978) was used to collect the data. The 

response rate was increased by using multiple follow-ups at different times and certified 

mail as a final follow-up. 

The first step in the data-collection process was to send the questionnaire form 

with a self-addressed, stamped envelope with a cover letter (see appendix A). The cover 

letter explained the importance of the study and the significance of the participants' 

contribution. For the first follow-up, a postcard was sent to all sample elements (see 

appendix B). It was sent as a thank-you to those who responded and as a reminder to 

those who had not responded. 

The second follow-up letter was sent to those who had not responded, along with 

a questionnaire form and self-addressed, stamped envelope. The third and final follow-up 

was sent as certified mail, with a questionnaire form and self-addressed, stamped 

envelope. This procedure increased the response rate to a 48 percent response rate among 

CEOs and 52 percent among operations managers. A random number of plants from 

those who did not respond to the third follow-up mailing were contacted by telephone. 

The purpose was to encourage them to respond to the survey and, if they did not want to 

participate, to answer an optional question regarding their reasons for not wanting to do 
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so. This step served as a check against any nonresponse bias that might be available in the 

data. 

Survey Instrument 

The data for this study were collected using a structured qualitative questionnaire. 

The questionnaire was designed to collect data about time-based competitive priorities and 

firm performance measures. Parts II and III of the questionnaire were based on the 1994 

Manufacturing Futures Survey conducted by Boston University's Manufacturing 

Roundtable. An authorization was obtained from Boston University to use the section 

dealing with competitive priorities (see appendix E). 

Based on the respondents' perceptions, the questionnaires identified the degree of 

importance and the degree of strength of several time-based competitive priorities and 

manufacturing capabilities. In addition, the sample members provided their perceptions of 

their firms' manufacturing performance and business performance. The multiple-item 

scales that are used most frequently in social research are the Likert and Osgood scales 

(Kidder and Judd 1986). Osgood's 7 point semantic differential scale was used in the 

instrument of this study. 

Instrument Validity 

Validity of a measurement instrument is defined as the extent to which differences 

in scores reflect the true differences among individuals (Churchill 1988). Churchill 

identifies three types of validity tests that can be carried out on an instrument: pragmatic, 

content, and construct. The following is a discussion of these three types of validity. 
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Pragmatic validity, which involves the question of how well the measure accurately 

predicts the criterion, is not an important kind of validity. Content validity of an 

instrument is often more important because it involves the issue of whether the 

measurement instrument adequately covers the most important aspects of the construct 

that is being measured (Churchill 1988). 

According to Straub (1989), it is usually difficult to create or verify content 

validity of an instrument because the universe of possible contents is virtually infinite. In 

this study, the content of the instrument is based on the questionnaire of the 1994 

Manufacturing Futures Survey conducted by Boston University Manufacturing 

Roundtable (see appendix E). Such an instrument has been modified and refined to verify 

its content over time. The Manufacturing Roundtable has conducted this survey every 

other year since 1981 (Kim and Arnold 1992). 

Construct validity involves the issue of whether an instrument measures what it 

was intended to measure (Churchill 1988). This study used measures that have been used 

in similar studies in the past (Kim and Arnold 1992). This allows for an assumption that 

the measures have construct validity. 

Instrument Reliability 

A reliable measure is one that has a small error component and, therefore, provides 

consistent results. There are two frequently used perspectives on reliability—stability and 

equivalence. Stability is concerned with securing consistent results. Equivalence, on the 

other hand, is concerned with variations at one point in time among investigators and 
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samples of items being studied (Emory 1980). Stability measurement in survey situations 

is more difficult and less attractive than for observation studies. More interest has 

centered on equivalence. 

The instrument of this study is based on the instrument of the Manufacturing 

Futures Survey initially developed at the Boston University School of Management in 

1981. It is administered every other year in eighteen countries. This procedure enhanced 

the reliability and validity of the instrument. Pretesting, however, was conducted to 

ensure the clarity of the instrument. 

Instrument Pretesting 

Ashton (1986) states that the judgment of experts is effective for improving 

validity. Validity increases as additional experts are included. Three experts have to be 

included, on average, to achieve most of the improvement that is possible (Ashton 1986). 

Dillman (1978) suggests the use of three groups to scrutinize the survey instrument. 

Although the instrument is based on a well-established questionnaire, the 1994 

Manufacturing Futures Survey, two groups were used to scrutinize the survey instrument. 

The first group was made up of the researcher's five dissertation committee members. 

The second group was made up of five plant managers from the same surveyed industry. 

Pretesting involves the use of a questionnaire in a small pilot study to ascertain 

how well the questionnaire works. Pretesting covers length, layout, format, and 

sequencing to learn whether the questions are appropriate and whether they were 

understood. The instrument structure of this study was based on the Manufacturing 
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Futures Survey (1994). This eliminates the need for pretesting procedures. Yet the 

pretesting was conducted through site visits to five plants in the Dallas area to ensure the 

clarity of the questionnaire. Through pretesting, it is possible to determine whether there 

are systematic differences between the way the researcher views specific measures versus 

the respondents. 

Reliability and Validity 

Reliability and validity are very important elements of questionnaires. Several 

aspects were considered during the construction and administration of the questionnaire so 

as to maximize their reliability and validity. The questionnaire construction was based on 

the theories which underlie it. A questionnaire was developed to test the theories that 

relate time-based manufacturing competence to firm performance. This theory and the 

relevant theories that relate the various variables were carefully defined by reference to the 

literature (Flynn et al. 1990). 

Another issue concerning the reliability and validity is relative to the population 

selection. The study is concerned with manufacturing strategy; therefore, many of the 

measurable improvement activities have occurred at the plant level. As a result, the 

appropriate level of analysis for this study is the plant level. Similar productions 

operations management studies used the plant as the level of analysis, such as, or example, 

the Minnesota-Iowa State research on World Class Manufacturing (Flynn 1989), 

The sample of the study is from SIC 3312. Yet SIC codes were not designed for 

productions operations management research (Flynn et al. 1990). SIC codes provided a 
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useful starting point, but the main source for identifying the sample was the 1995 

Directory of Iron and Steel Plants. The number of all plants constituting the population of 

the study was small, so all the population elements become the sample for the study. 

The semantic differential scale used in the questionnaire is based on interval data 

that allow for a summated scale. A summated scale score was used as an index for the 

attitude of respondents toward the general constructs. Individual items tend to have a low 

statistical relationship with attributes. The summated scales permit averaging of the 

relationship with other items and allow more exact distinctions to be made between 

respondents. The use of summated scales enhances the reliability of the responses (Flynn 

1990). 

A higher response rate and nonrespondent checking enhance the reliability and 

generalizability of the results. Using the Dillman method (1978) to collect the data 

enhanced the response rate. Some studies which have been published in the operations 

management literature have response rates as low as 10% to 20% (Flynn et al. 1990). 

Flynn et al. suggest that a higher standard should be established, in the 50% response 

range, together with nonrespondent checking, in order to ensure more reliable and 

generalizable results. Through the Dillman collection method, the response rate for the 

study was 52%. 

This response rate and the checking of nonrespondents both contributed to the 

reliability and generalizability of the study. Nonrespondents checking was carried out 

through telephone contact and demographic matching using archival data from The 1995 

Directory of Iron and steel plants. The purpose was to determine whether there is a 
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difference between respondents and nonrespondents. All these procedures were 

undertaken to enhance the reliability and validity of the results of the study. 

Data Analysis 

This study hypothesizes that focus on time as a strategic factor in the business and 

manufacturing strategies is positively related to firm performance. Focus on time not only 

provides firms with fast delivery, but also enables them to do this at low cost and high 

quality. The purpose of the data analysis is to determine whether time-based 

manufacturing competence has a positive relationship to business performance. 

This study, in other words, identified time-based manufacturing competence and its 

relationship to firm performance in the steel minimill industry. The analysis of this study 

was based on an analytical index for manufacturing competence designed by Kim and 

Arnold (1992). The data collected were analyzed using the following procedures: 

1. The survey was mailed to the CEOs and the operations managers of 137 plants. 

CEOs and operations managers of 30 plants responded, while the operations 

managers of 71 plants responded to the survey. The first step in the data analysis 

was to examine the relationship between the data reported by the CEOs and the 

data reported by the operations managers of the 30 plants. This relationship is 

presented in the first four hypotheses. This step enabled us to validate the data 

reported by operations managers that are pertinent to business strategy, for 

example, the degree of importance of competitive priorities relative to business 

strategy. 
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2. The data reported by the operations managers of the 71 plants were analyzed to 

examine the remaining nine hypotheses. 

3. Time-based competitiveness for plants was determined based on the respondents' 

perception of the degree of importance of the time-based competitive priorities 

relative to their business strategy (see table 7). 

4. Time-based manufacturing capability was determined based on the respondents' 

rating of the degree of strength of their manufacturing function in the competitive 

priorities (see table 8) relative to their competitors in the same industry. 

5. An index of time-based manufacturing competence was determined by the degree 

of importance of the time-based competitive priorities and the degree of 

Table 7.—Importance of Time-based Competitive Priorities 

Not important Very important 
1 2 3 4 5 6 7 

Fast delivery 
On-time delivery 
Design change 
New product 
Volume flexibility 
Product flexibility 
Broad line 
Customize 

strength in the time-based manufacturing capabilities. The index used was 

developed by Kim and Arnold (1992): 

TBMC = S Ij Sj 

The ratings of importance (I) and of strength (S) were based on a scale with 

endpoints less important (-3) and more important (+3) (Vickery and Droge 1993). 
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The original scale (1) to (7) was converted to a scale of (-3) to (+3). This 

procedure overcame some of the deficiencies in Cleveland, Schroeder, and 

Anderson (1989). The three constructs, time-based competitiveness, time-based 

manufacturing capability, and time-based manufacturing competence, are measure 

by the importance and strength of the time-based competitive priorities as 

illustrated in table (9). 

Table 8.-Strength of Time-based Competitive Priorities 

Substantially Substantially 
weaker stronger 

1 2 3 4 5 6 7 
Fast delivery 
On-time delivery 
Design change 
New product 
Volume flexibility 
Product flexibility 
Broad line 
Customize 

Table 9.-- Constructs Measures 

Construct Measure 

Time-based competitiveness Mean of importance 

Time-based manufacturing capability Mean of strength 

Time-based manufacturing competence £ Importance; Strength, 

Cleveland, Schroeder, and Anderson (1989) used a 3-point scale with 

endpoints labeled weakness (-1) and strength (+1). This measure does not 
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distinguish between degrees of strength and weakness. Vickery and Droge (1993), 

however, converted the strength rating only to poor (-3) and strong (+3). This 

scale allows us to provide credit for the match between importance and strength 

even if both values are negatives. This reflects the argument that if a firm has 

strength in a certain capability that is not important, the firm is wasting its 

resources in building strength that is not important. For example, a rating of (+3) 

for the strength of a certain time-based capability with a low rating on the 

importance variable of (-2) will yield a point of (-6). A mismatch will receive a 

low rating. On the other hand, a firm with two negative values will receive a 

positive rating, which reflects its contribution to the congruity between business 

strategy and manufacturing strategy. For example, a rating of (-2) for the 

importance variable and (-2) for the strength variable yields a positive point of (4), 

which contributes to the TBMC. The congruence between importance and 

strength indicates the competence of the manufacturing function. 

6. The time-based manufacturing competence index will capture the degree of 

congruity between time-based business strategy and time-based manufacturing 

strategy. It will enable us to study the relationship between this congruity and the 

business performance. The time-based manufacturing competence index is 

represented by the following model (Kim and Arnold 1992). 

TBMC = 2 Sj 

where, TBMC = a time-based manufacturing competence index, 

Ij = importance of competitive capability j, 
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Sj = strength in competitive capability j. 

This equation states that the TBMC index is a mathematical function of relative 

scores in the importance and strength of competitive capabilities. 

7. Using this analytical model, we examined the statistical relationships between time-

based manufacturing competence and business performance. Using Pearson's 

correlation analysis on the time-based and performance data from the survey, we 

reported the correlation coefficient (r), p-walue, and /-value to determine the 

statistical significance of the correlation. 

8. Business performance is measured by market share, growth rate, ROS, and ROI. 

An aggregate index of business performance was constructed based on the average 

of all four measures. The same procedure was used to construct an index for the 

manufacturing performance. This approach was used by Vickery (1991). These 

indexes for performance were used to analyze the correlation with time-based 

manufacturing competence. 

9. High performers and low performers of the surveyed plants were identified Based 

on their business performance. The upper 40 percent and the lower 40 percent of 

the respondents on the performance scale were assigned as high performers or low 

performers, respectively. Following the polar extreme approach, the middle 20 

percent, classified as middle performers, was eliminated from further analysis 

(Hair, Anderson, Tatham, and Garblowsky 1979). The means of TBMC for the 

high performers and low performers were compared. The p-value and lvalue were 

reported. 



CHAPTER IV 

ANALYSIS AND RESULTS 

The examination of the collected data is addressed in the following three sections 

of this chapter: The first section presents the characteristics of the sample, the steel 

minimill plants that responded to the survey. It identifies plants by their years of 

operation, capacity, and market share in their respective markets. This section presents 

the orientation of the plants' business and manufacturing strategies in reference to time. 

The second section presents the descriptive statistics for the time-based variables 

and performance constructs. The time-based constructs include time-based 

competitiveness, time-based manufacturing capability, and time-based manufacturing 

competence. These elements are represented by the variables that were used in the second 

and third parts of the questionnaire. The final part of this section discusses the plants' 

performance in two categories: manufacturing performance and business performance. 

The last section presents the results of the statistical analysis of the research 

hypotheses. The first four hypotheses are concerned with the relationships between the 

data reported by the CEOs and the data reported by the operations managers. The 

hypotheses from 5 to 12 are pertinent to the relationships between time-based constructs 

and performance constructs. Hypothesis 13 compares the means of two groups, high 

performance group and low performance group relative to their time-based manufacturing 

competence. 
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Characteristics of the Sample 

This section consists of four parts. In the first part, the surveyed businesses are 

statistically described by the years of operation, the size of capacity and market share. In 

the second part, the competitive orientation of the business and the manufacturing 

strategies for the participant plants are presented. This part also presents the degree of 

importance of the time factor relative to business and manufacturing strategies. The third 

part is concerned with the degree of importance of time-based competitive priorities and 

the degree of strength of manufacturing capabilities. This part presents the degree of 

time-based manufacturing competence for the participant plants. The business and 

manufacturing performance of the plants surveyed is explained in the third part. 

Researched Sample Respondents 

All the steel minimill industry plants in the United States were surveyed in this 

study. The population of this study consists of 137 minimill steel plants. Questionnaire 

forms were sent to two levels of management, top management and operations 

management. Chief executive officers (CEOs) represent top management, and plant 

managers represent operations management. Some of the population firms have 

multiplant operations, with their CEOs overseeing more than one plant. Thus, 67 

questionnaire forms were mailed to CEOs, and 137 questionnaire forms were mailed to 

plant managers. A total of 203 questionnaire forms was sent to both CEOs and plant 

managers of all the surveyed plants. 
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The total number of respondents was 103, which represents a 51 percent response 

rate. Thirty-two of those who responded are CEOs, out of 67 surveyed CEOs, which 

represents a 48 percent response rate. Seventy-one of the 137 surveyed operations 

managers answered the questionnaire forms, which represents a 52 percent response rate. 

There are 30 plants from which both CEOs and operations managers responded to our 

survey, which represents a 22 percent response rate. The response rate for the operations 

managers was 52 percent. Given the exploratory nature of this study and the status of the 

steel industry, such a response rate is deemed high. Since the population of this study is 

small, the sample is represented by the 71 plant managers, who represent 52 percent of the 

population. 

Twelve plants of nonrespondents were selected randomly and contacted by 

telephone to learn some of the reasons why they did not respond to the survey. Among 

the reasons mentioned was lack of interest in participating and lack of time to respond by 

the deadline. Some of the nonrespondents said that their policies did not permit them to 

participate, and others said that they did not have time, considering the many surveys they 

receive frequently. 

Age of the Surveyed Plants 

Plant managers were asked about how long their plants had been in operation, 

their plant capacity, and their market share. The steel industry is regarded as one of the 

more mature industries in the United States. The minimill operation, however, is 

relatively new; more than 66 percent of the plants reported that they had been in operation 
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less than fifty years (see table 10). Table 10 shows that a significant number of plants, 

more than 33 percent, have been in operation for more than fifty years. Minimill operation 

is relatively new compared to the ages of firms shown in table 10. Most minimill steel 

plants had been in the steel industry long before they adopted the minimill operations when 

they were introduced to the industry. 

Table 10.--Years of Operation 

Years of operation Frequency Percentage Cumulative 
percentage 

Less than 5 years 6 8.5 8.5 
6 years to 20 years 16 22.5 31.0 
21 years to 50 years 25 35.2 66.2 
More than 50 years 24 33.8 100.0 

Total 71 100.0 100.0 

Capacity of Plants 

The steel minimill plants produce a vast variety of product lines, which are 

generally referred to as long products. The structure of the companies that participated in 

this study is either single plant or multiplant firm. Steel industry operations had been 

based mainly on integrated systems until the 1980s, when businesses became more aware 

of the strategic role of the time factor, and it was then that the steel industry adopted 

minimill operations. The integrated steel industry in the United States has suffered a 

decline in growth and global competitiveness, but plants that incorporated the minimill 

process in their operations have achieved a remarkable growth in a declining industry. 

The minimill process has been limited to plants with small capacity. The capacity of 
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minimill operations is relatively small compared to that of the integrated system. Table 11 

indicates that the level of capacity for more than 88 percent of the participant plants is less 

than one million tons per year. In fact, more than half of the participant plants have a 

capacity of fewer than 400,000 tons per year. 

Table 11.-Responding Plants by Capacity 

Capacity category Frequency Percentage Cumulative 
percentage 

Less than 400,000 tons/year 42 59.2 59.2 
400,000 - 800,000 tons/year 17 23.9 83.1 
800,000 - 1,000,000 tons/year 4 5.6 88.7 
More than 1,000,000 tons/year 8 11.3 100.00 

Total 71 100.0 100.0 

Market Share 

The surveyed plants produce a variety of product lines and serve different market 

segments. They serve regional, national, or international markets, and, in addition to their 

geographic market variations, some plants focus on certain segments of the industry. 

Their share of the market is relative to the market in which they compete (see table 12). 

Because minimill plants have small capacity, they serve small segments of the market. As 

reflected in table 12, approximately 36 percent of the responding plants have a market 

share of less than 10 percent. 

Business and Manufacturing Strategies 

The business strategies of the surveyed plants focus on different competitive 

priorities. Although the steel minimill plants have adopted a time-based process in their 
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Table 12.~Market Share 

Market share category Frequency Percentage Cumulative percentage 

1% to 10% 26 36.6 36.6 
11% to 25% 18 25.4 62.0 
26 % to 50 % 15 21.1 83.1 
More than 50% 6 8.5 91.6 
Not available 6 8.5 100 

Total 71 100 100 

operations, their business strategy and manufacturing strategy may have different 

priorities. The plant managers were asked to rank five competitive variables based on 

their importance relative to their business strategy and their manufacturing strategy. The 

purpose of this information was to identify their strategic orientation. The five 

competitive variables are cost, quality, fast delivery, on-time delivery, and flexibility. Time 

is represented by the last three variables-fast delivery, on-time delivery, and flexibility. 

The competitive variables represent three competitive priorities-cost, quality, and time. 

Tables 13 and 14 indicate that most of the responding plants focus on cost or 

quality as their main competitive priority. Stalk (1990a) indicates that no industry is 

immune to time competitiveness. Since these plants have adopted a time-based process in 

their operation, they have a certain degree of importance for the time factor in their 

Competitive priority Frequency Percentage Cumulative 
percentage 

Cost-based 20 28.2 28.2 
Quality-based 31 43.7 71.8 
Time-based 20 28.2 100 

Total 71 100.0 100.0 
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Table 14.—Manufacturing Strategy Orientation 

Competitive priority Frequency Percentage Cumulative percentage 

Cost-based 28 39.4 39.4 
Quality-based 32 45.1 84.5 
Time-based 11 15.5 100.0 

Total 71 100.0 100.0 

strategy. This degree of importance varies from one plant to the other. It is this variation 

that is a concern of this study. 

The sum value for the time-based variables, including flexibility, fast delivery, and 

on-time delivery, were converted to a scale of 1 to 5, where one is a low level of 

importance and five is a high level of importance. The objective was to measure the 

degree of importance of the time factor relative to the business strategy and the 

manufacturing strategy of the responding plants. On a scale of 1 to 5, table 15 shows a 

neutral degree of importance of time relative to both business strategy and manufacturing 

strategy. The degree of time importance varies among plants, in a range of 2 to 5 on a 

scale of 1 to 5 where 1 is low and 5 is high. 

Descriptive Statistics 

This section presents the descriptive statistics for the variables that represent the 

time-based constructs and the the variables that rpresents manufacturing and business 

performance constructs. These variables were classified into two sections. The first 

section discusses the descriptive statistics of the time-based competitive variables, and the 

second presents the descriptive statistics for the business performance variables and 

manufacturing performance variables. 
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Time-based Manufacturing Competence 

The following section addresses the respondents' ratings for three time-based 

constructs: time-based competitiveness, time-based manufacturing capability, and time-

based manufacturing competence. In the second part of the survey instrument, the plant 

managers were asked to rate the importance of eight time-based competitive priorities on 

a scale of one to seven points relative to their business strategies (see appendix F). The 

mean of the scores of eight variables represents the degree of their time-based 

competitiveness. 

Table 15.—Degree of Importance of Time 

Statistics 

Strategy level Mean Minimum Maximum Standard 
deviation 

95% 
Confidence 

interval 

Business strategy 2.5681 2.00 5.00 .775 2.385 -2.752 

Manufacturing 
strategy 

2.4131 2.00 5.00 .765 2.232 - 2.594 

In the third part of the instrument, plant managers were asked to rate the strength 

of their capabilities in eight time-based manufacturing variables based on a scale of 1 to 7 

(see appendix 3). The mean of the scores of the eight variables represents plants' time-

based manufacturing capability. Time-based manufacturing competence (TBMC) is a 

function of both the importance (I) and the strength (S) of time-based competitive 

priorities. 

TBMC = £ Ij Sj 
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The responses of the surveyed plant managers to part II of the survey instrument 

determine their degree of time-based competitiveness. Similarly, plant managers' 

responses to part III of the survey instrument represent their time-based manufacturing 

capability. Table 16 displays the descriptive statistics of these three constructs: time-based 

competitiveness, time-based manufacturing capability, and time-based manufacturing 

competence. 

The means of time-based competitiveness and time-based manufacturing capability 

are similar. On the other hand, the mean of time-based manufacturing competence is 

slightly lower than the means of both time-based competitiveness and time-based 

manufacturing capability. 

Table 17 presents the frequency distribution of the rating for the degree of 

importance of the eight competitive variables relative to business strategy on a scale from 

1 to 7. Table 18 presents the frequency distribution of the rating for the degree of 

strength of the eight manufacturing capabilities on a scale from 1 to 7. 

Table 16.-Statistics of Time-based Variables 

Statistics 

Time-based 
constructs 

Mean Minimum Maximum Standard 
deviation 

95% 
Confidence 

interval 

Time-base competitiveness 4.68 3.25 6.25 .56 4.55-4.81 

Time-based manufacturing 
capabilities 

4.96 3.00 6.63 .72 4.78-5.13 

Manufacturing competence 3.46 1.84 5.75 .71 3.29 - 3.63 
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Table 17.~Frequency of Importance of Competitive Priorities 

Scale 
11 12 13 14 15 16 17 18 

Scale 
/ % / % / % / % / % / % / % / % 

1 8 11 7 10 0 0 1 1 3 4 0 0 0 0 0 0 

2 16 22 13 18 8 11 4 6 4 6 5 7 0 0 1 1 

3 16 22 16 22 12 17 4 6 7 10 11 15 0 0 2 3 

4 12 17 17 24 18 25 10 14 12 17 22 31 2 3 5 7 

5 16 22 16 22 18 25 22 31 19 27 14 20 8 11 16 22 

6 2 3 1 1 14 19 23 32 20 28 15 21 26 37 24 34 

7 1 1 1 1 1 1 7 10 6 8 4 6 35 49 23 33 

Manufacturing and Business Performance 

In part IV of the survey instrument, plant managers of the steel minimill plants 

were asked to respond to eight performance variables that represent two sets of objective 

measures of performance. The first set pertains to manufacturing performance, while the 

Table 18.—Frequency of the Strength of Manufacturing Capabilities 

Scale 
SI S2 S3 S4 S5 S6 S7 S8 

Scale 
/ % / % / % / % / % / % / % / % 

1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 

2 2 3 4 6 3 4 1 1 3 4 1 1 1 1 2 3 

3 7 10 11 15 7 10 2 3 11 15 11 15 2 3 2 3 

4 33 46 27 38 23 32 17 24 15 21 14 20 12 17 12 17 

5 15 21 16 22 20 28 19 27 15 21 14 20 12 17 16 22 

6 8 11 9 13 10 14 24 34 18 25 20 28 26 37 22 31 

7 5 7 3 4 8 11 8 11 9 12 11 15 18 25 17 24 | 
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second set pertains to business performance. The manufacturing performance measures 

encompass the elements of multicompetitive advantage, cost, quality, flexibility, and time. 

Business performance measures, on the other hand, include market share, growth, return 

of sale, and return on investment. From the above two sets, we infer a third category of 

performance, which is the overall plant performance. Overall plant performance is the 

average of all eight elements that constitute both manufacturing performance and business 

performance. 

All performance variables were answered based on a 7-point scale. The average of 

the four manufacturing performance variables constitutes the manufacturing performance 

measures. The average of the four business performance variables, similarly, constitutes 

the business performance variables. Finally, the average of all eight variables constitutes 

the overall plant performance. On a 7-point scale, the surveyed plant managers reported 

fairly high levels of performance in all three categories: manufacturing performance, 

business performance, and overall plant performance (see table 19) 

Table 19.-Performance Descriptive Statistics 

Statistics 

Performance 
measures 

Mean Minimum Maximum Standard 
deviation 

95% 
Confidence 

interval 

Manufacturing 
performance 

5.24 3.25 7.00 .80 5.05-5.43 

Business 
performance 

4.79 2.25 7.00 1.22 4.50 - 5.08 

Overall 
performance 

5.01 2.88 7.00 .92 4.80 - 5.23 
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Research Questions and Hypotheses 

There are thirteen research hypotheses that are pertinent to three categories. 

Hypotheses 1 to 4 deal with the relationships between the data reported by CEOs of thirty 

surveyed plants and the data reported by the operations managers of the same plants. 

Hypotheses 5 to 12 deal with the relationships between time-based constructs and firm 

performance. Hypothesis 13 is concerned with comparing the TBMC means of high and 

low performers. 

Chief Executive Officers and Operations Managers 

The survey instrument was mailed to both the CEOs and operations managers of 

the surveyed plants. The CEOs and the plant managers of 30 plants out of 137 plants 

contacted responded to the survey. Although this sample is relatively small given the size 

of the population for this study, the data reported by these two levels of management were 

of significant value. Data that pertains to time-based manufacturing competence and 

performance were obtained from both levels of management. 

Through use of this data, the first four hypotheses were examined. The objective 

of these four hypotheses was to explore the relationship between data reported by CEOs 

and operations managers. The focus was on certain constructs related to business strategy 

that should be answered by chief executive officers. The practice in the operations 

strategy research involves relying on data pertaining to business level based on operations 

managers' perspectives. Thus, the hypotheses here were tested to explore the reliability of 

business-level-based data that were reported by operations managers. 
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Time-based manufacturing competence (TBMC) is a function of the importance of 

time-based competitive priorities (I) relative to business strategy and the strength of time-

based manufacturing capabilities (S). The data pertaining to variables (I) and (S) were 

reported by both CEOs and operations managers. We can identify the data reported by 

CEOs as (IE) and (SE), and the data reported by operations managers as (I) and (S). The 

value of (TBMC) as a function of (I) and (S) depends on which data were used, whether 

that of CEOs or operations managers, which result in three different values for (TBMC). 

TBMC = I Y Sj 

TBMC1 = £ IEj* SEj 

TBMC2 = £ IEj * Sj 

The last value (TBMC2) is the most logical one. It is a function of the importance of 

competitive priorities relative to business strategy as reported by CEOs (IE) and the 

strength of manufacturing capabilities as reported by operations managers. 

The research question for the first hypothesis pertains to the relationship between 

TBMC and TBMC1. The first research hypothesis indicates that there is a positive 

relationship between TBMC and TBMC1. The specific statistical hypotheses are 

H 0 : p < 0 

H a : p > 0 

The correlations between (TBMC) and (TBMC1) are given in table 18, which also 

presents p value and t value. Based on the statistical test result, the research hypothesis is 

supported. Time-based manufacturing competence as reported by operations managers 

(TBMC) has a statistically significant positive relationship to that reported by CEOs 
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(TBMC1). The positive relationship between (TBMC) and (TBMC1) was statistically 

significant, r (29) = .33, p < .05, and t value >1.699. 

The second research question addresses the relationship between (TBMC), which 

is based on operations managers, and (TBMC2), which is based on data from both levels 

of management. The research hypothesis indicates that (TBMC) has a positive 

relationship with (TBMC2). The specific statistical hypotheses are 

H0 : p * 0 

H a : p> 0 

Table 20.—CEOs and Operations Managers Hypotheses 

Hypothesis 
number 

Construct r-value p-v alue /-value 

1 TBMC and TBMC1 .33 .036 1.816 

2 TBMC and TBMC2 .38 .020 2.135 

3 Manufacturing performance .45 .006 2.618 

4 Business performance .65 .000 4.444 
« = .05, df = 29, one tailed /-critical = 1.699. 

TBMC has a positive relationship with TBMC2 (see table 20). Similarly, the 

research hypothesis is supported because there is a statistically significant positive 

relationship between TBMC and TBMC2. The positive relationship between (TBMC) 

and (TBMC2) was statistically significant, r (29) = .38, p < .05, and t value >1.699 (see 

table 18). 

The third research question in this section pertains to the relationship between 

manufacturing performance as reported by CEOs and manufacturing performance as 
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reported by operations managers. The research hypothesis indicates that manufacturing 

performance as reported by CEOs has a positive relationship with that reported by 

operations managers. The specific research hypotheses are 

H0 : p £ 0 

H a : p > 0 

The positive relationship between the two manufacturing performances was statistically 

significant, r (29) = .45,/? < .05 and t value >1.699 (see table 20). Thus, the research 

hypothesis is supported. 

The fourth research question pertains to the relationship between business 

performance as reported by CEOs and business performance as reported by operations 

managers. The research hypothesis indicates that business performance as reported by 

CEOs has a positive relationship with that reported by operations managers. The specific 

research hypotheses are 

H 0 : p^O 

H a : p > 0 

Business performance as reported by CEOs has a positive relationship with that 

reported by operations managers. The positive relationship was statistically significant, 

r (29) = .65, p < .05 and t value >1.699 (see table 20). Again, the research hypothesis is 

supported. 

All the above four statistical hypotheses were based on the data reported by both 

CEOs and operations managers. The results display a significant positive relationship 

between data reported by both CEOs and operations managers. Such results substantiated 
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the appropriate use of data relative to business strategy and reported by operations 

managers in manufacturing strategy research. Based on this results, the remaining 

hypotheses are based on the data reported by operations managers. The following section 

examines the data reported by operations managers to test the research hypotheses. 

Time-based Constructs and Firm Performance 

The examination of research hypotheses 5 through 12 is based on the analysis of 

the data reported by the operations managers of the seventy-one plants that responded to 

our survey, a 52% response rate. Operations managers were asked to rate certain 

measurements that are related to several time-based constructs and performance 

constructs (see table 21). Research hypotheses 5 through 12 suggest that there are 

positive relationships between the variables of all the hypotheses presented in table 21. All 

the hypotheses in table 21 have similar statistical hypotheses. Thus, the specific statistical 

hypotheses for all research hypotheses from 5 through 12 are 

H 0 : p * 0 

H a : P > 0 

The data were analyzed using the correlation coefficient (Pearson's r). The 

correlations between the variables of all the hypotheses from five through 12, p values 

and t values are reported in table 21. The 7-point scale of 1 to 7 was converted to a 7-

point scale of -3 to +3. This scale was used to determine the value of TBMC, which is 

based on the importance and strength measurements. 
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Table 21.-Time-based and Performance Hypotheses 

Hypothesis 
number 

Variables r-value /7-value t-value 

5 Time-based competitiveness and time-
based manufacturing capability 

.32 .003 2.785 

6 Time-based competitiveness and 
manufacturing performance. 

.22 .035 1.860 

7 Time-based competitiveness and 
business performance. 

.28 .010 2.405 

8 Time-based manufacturing capability 
and manufacturing performance. 

.67 .000 7.442 

9 Time-based manufacturing capability 
and business performance. 

.57 .000 5.721 

10 Manufacturing performance and 
business performance. 

.63 .000 6.690 

11 Time-based manufacturing competence 
and manufacturing performance. 

.34 .002 3.069 

12 Time-based manufacturing competence 
and business performance. 

.31 .004 2.689 

« = .05, df = 70, one tailed t-critical = 1.667 

This section of data analysis addresses several research questions. To answer 

these questions, correlation coefficient (r) was used to examine the relationships between 

the hypotheses variables (see table 21). The t test was used to examine the significance of 

these relationships. The results of the correlation analysis are listed below; the order 

numbers correspond to the research hypotheses numbers as presented in table 21. Figures 

2 to 9 display the scatter plots of the relationships between the variables in table 21. 
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Figure 2. Time-based competitiveness and time-based manufacturing capability. 

5. There is a statistically significant positive relationship between time-based 

competitiveness and time-based manufacturing capability, r (70) = .32, 

p <.05 and t value > 1.667 (see table 21). The research hypothesis was 

supported. 

6. There is a statistically significant positive relationship between time-based 

competitiveness and manufacturing performance, r (70) = .22, p < .05, and 

t value < 1.667 (see table 21). The research hypothesis was supported. 
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Figure 3. Time-based competitiveness and manufacturing performance 
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Figure 4. Time-based competitiveness and business performance. 
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7. There is a statistically significant positive relationship between time-based 

competitiveness and business performance, r (70) = .28,/? < .05 and 

t value > 1.667 (see table 21). The research hypothesis was supported. 

I 

Time-based Manufacturing capability 

Figure 5. Time-based manufacturing capability and manufacturing performance. 

8. There is a statistically significant positive relationship between time-based 

manufacturing capability and manufacturing performance, r (70) = .61, p < .05 

and t value > 1.667 (see table 21). The research hypothesis was supported. 

9. There is a statistically significant positive relationship between time-based 

manufacturing capability and business performance, r (70) := .57, p < .05 and 

t value >1.667 (see table 21). The research hypothesis was supported. 
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Figure 6. Time-based manufacturing capability and business performance. 

10. There is a statistically significant positive relationship between manufacturing 

performance and business performance, r (70) = .63, p < .05 and t value > 1.667 

(see table 21). The research hypothesis was supported. 
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Figure 7. Manufacturing performance and business performance. 
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Figure 8. Time-based manufacturing competence and manufacturing performance. 

11. There is a statistically significant positive relationship between time-based 

manufacturing competence and manufacturing performance, r (70) = .35,p< .05 

and t value > 1.667 (see table 21). The research hypothesis was supported. 

12. There is a statistically significant positive relationship between time-based 

manufacturing competence and business performance, r (70) = .31, p < .05 and 

t value > 1.667 (see table 21). The research hypothesis was supported. 

13. The last research hypothesis is concerned with comparing the means of time-based 

manufacturing competence for the high and low business performers of the 
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Figure 9. Time-based manufacturing competence and business performance. 

surveyed plants. The hypothesis suggests that TBMC should be higher for the 

high business performers than for the low business performers. The specific 

statistical hypothesis is 

H>: ^ 

Ha- M M l 

Table 22.-- Comparing Time-based! Manufacturing Competence Means 

Group 

TBMC 

Group Cases Mean Std. Deviation 

Entire population 71 115 42.97 

High business performers 22 131 34.80 

Low business Performers 30 98 44.74 
« = .05 p value = .004. 
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The difference between the high TBMC mean of 131 (high business performers) 

and the low TBMC mean of 98 (low business performers) was tested and found to be 

statistically significant (t- 3.04, df = 69 ,p = .004). The research hypothesis was 

supported. The above findings indicate that all alternative hypotheses were supported. 

The findings reflect significant positive relationships between time-based constructs and 

performance constructs. This provides an empirical support for the notion in the literature 

which claims that time is in effect a significant competitive factor. 



CHAPTER V 

DISCUSSION OF RESULTS 

This chapter is divided into four sections, the first of which is a discussion of the 

findings of the study in the light of existing research. The second section presents the 

implications of the study for current theory and professional practice, and the third 

discusses the limitations of the study. The final section provides some suggestions for 

future research. 

Discussion of the Findings 

This research examined thirteen research hypotheses, which were classified into 

two groups. The first group consists of the first four hypotheses, which are pertinent to 

the relationships between data reported by CEOs and data reported by operations 

managers of the surveyed steel minimill plants. The second group consists of nine 

hypotheses that are pertinent to the relationship between time-based constructs and firm 

performance constructs. 

The constructs of this study pertain to two levels of management—top management 

and operations management. Therefore, it was logical to collect data from both levels, 

specifically from CEOs and operations managers. The data collected from both levels 

were valuable in examining an important premise in manufacturing strategy. This premise 

suggests that operations manager is a valid source of data relative to business strategy in 
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examining the relationship between business strategy and manufacturing strategy. The 

findings of the study support this premise. The positive relationship between data 

reported by the CEOs and data reported by the operations managers reflects that 

researchers can rely on data reported by operations managers when studying the 

relationship between business strategy and manufacturing strategy. 

There were three constructs that are related to examining the relationship between 

data reported by CEOs and operations managers. These constructs are time-based 

manufacturing competence (TBMC), manufacturing performance, and business 

performance. Data concerning these constructs were collected from both levels of 

management. Because time-based manufacturing competence is a function of the 

importance and strength of time-based competitive priorities, there were three different 

sets of TBMC, which were labeled TBMC, TBMC1 and TBMC2. Of these, TBMC is 

based on the importance and strength of competitive priorities reported by operations 

managers; TBMC1 is based on the importance and strength of competitive priorities 

reported by CEOs; finally, TBMC2 is based on the importance reported by CEOs and the 

strength of competitive priorities reported by operations managers. 

The first four hypotheses are based on these constructs. They suggest that there is 

a significant relationship between (1) TBMC and TBMC1, (2) TBMC and TBMC2, 

(3) manufacturing performance reported by CEOs and that reported by operations 

managers, and (4) business performance reported by CEOs and that reported by 

operations managers. The results of the examination of these hypotheses indicated 

significant relationships among the variables. This reflects that it is an appropriate 
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approach to collect data from either CEOs or operations managers when conducting 

research concerned with the relationship between business strategy and manufacturing 

strategy. 

In the light of the above conclusion—the appropriateness of operations managers as 

a source of data—the remaining hypotheses were examined using data reported by 

operations managers of seventy-one plants. Hypotheses 5 through 12 hypothesized a 

positive relationship between time-based constructs and firm performance constructs. The 

findings indicate a significant positive relationship between time-based manufacturing 

competence and business performance. The result of examining hypothesis 13 suggests a 

higher time-based manufacturing competence for plants with higher performance than for 

plants with low performance. This result supports the claim in the literature which 

indicates that time-based strategic focus leads to high business performance. The research 

was an exploration of the proposition that time-based competence has a positive 

relationship with manufacturing performance and, in turn, with business performance. 

The most salient notion in strategy research is that business strategy guides 

manufacturing strategy (Anderson, Cleveland, and Schroeder 1989). The positive 

relationship between time-based competitiveness and time-based manufacturing capability 

supports this notion. The degree of importance of competitive priorities has a positive 

relationship with the degree of the strength in the manufacturing capabilities. This 

supports the assertion that time is an important strategic factor. In light of this result, time 

must be emphasized at the business strategy level in order to guide other functions to 

adopt it as a functional strategic element. 
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The role of establishing the strategic orientation by business strategy is evident in 

the finding which reflects the positive relationship between time-based competitiveness 

and manufacturing performance. Business strategy guides all the functional areas through 

its dominant orientation (Hofer and Schendel 1978). Business performance is the result 

of the collective effort from all functional areas including manufacturing. The significant 

positive relationship between time-based competitiveness, which represents the business 

strategy orientation, and business performance reflects the important role that business 

strategy plays in guiding functional areas toward common goal of high performance and 

competitive position. 

The positive relationship between time-based manufacturing capability business 

performance supports the positive relationship in the manufacturing strategy literature 

between manufacturing strategy and performance (Williams et al. 1995). This reflects the 

value of the manufacturing function as a competitive factor. 

The positive relationship between manufacturing performance and business 

performance reflects the concept of multicompetitive advantage. Focus on time as a 

strategic factor enables firms to obtain a multicompetitive advantage. Firms will be able to 

provide customers with high-quality products at low cost and in a timely manner 

(Blackburn 1991, Stalk and Hout 1990a). Manufacturing performance is represented by 

the factors that constitute the multicompetitive advantage: cost, quality, cycle time, and 

flexibility. The positive relationship between manufacturing performance and business 

performance may lend the time element a significant role in creating a multicompetitive 

advantage. 
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One of the assumptions of this study is that time-based manufacturing competence 

is the force behind creating a multicompetitive advantage. Time-based manufacturing 

competence enables firms to offer high-quality products at low cost and in a timely 

manner. This reflects the value of the positive relationship between time-based 

manufacturing competence and business performance. The positive relationship between 

time-based manufacturing competence and manufacturing performance reflects the notion 

that time enables firms to lower cost, improve quality, and deliver products in a timely 

manner. 

The positive relationship between manufacturing performance and business 

performance reflects the relationship between time-based manufacturing competence, 

multicompetitive advantage, and business performance. Manufacturing performance that 

consists of four competitive advantages (cost, quality, short cycle, and flexibility) has a 

positive relationship with time-based constructs and at the same time has a positive 

relationship with business performance. This leads to the conclusion that time-based 

manufacturing competence enables firms to have a multicompetitive advantage, which 

enables firms to achieve a high level of manufacturing performance and, in turn, a high 

level of business performance. This explains the observation that attention is shifting to 

time-based competition (Carter, Melnyk, and Handfield 1995) 

The final finding indicates that the high business performers have a higher TBMC 

mean than the lower business performers. This finding provides empirical evidence that 

supports the claim in the literature which indicates that time is a source of competitive 

advantage (Blackburn 1991, Stalk and Hout 1990a). 
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Implications of the Study 

This study contributes significantly to the theory and practice of manufacturing 

strategy. The positive relationships that this study empirically explored between time-

based constructs and firm performance provide support for the assertion that time-based 

strategy enables firms to achieve multicompetitive advantage. This reflects that time-

based manufacturing competence allows firms to attain high performance. This section 

discusses the implications of the study from two venues, theory and professional practice. 

Implications for Current Theory 

On the basis of the results of this study, the underlying need for time-based 

competition is apparent, as indicated by Stalk (1988). Literature suggests that strategic 

focus on time enables firms to obtain multicompetitive advantage (e.g., Blackburn 1991, 

Stalk 1988). Nevertheless, this assertion has been based on conceptual rather than 

empirical research. The results of this study provide empirical support for that assertion. 

One of the most important strategic implications of this study is the level of 

competitiveness that time brings to firms. The results indicate that time enables firms to 

obtain competitive advantage based on low cost, high quality, and fast delivery. This is 

apparent in the literature. Stalk and Hout (1990a, 60) indicate that, as time is compressed, 

the following changes occur: productivity is increased, prices are increased, risks are 

reduced, and share is increased. Companies that build their strategy on flexible operations 

are more powerful competitors than are companies with traditional strategies that are 

based on low wages, scale, or focus. 
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Time-based strategy has an implication for important manufacturing concepts and 

techniques. Realizing the positive relationship between time-based manufacturing 

competence and business performance creates an impulse to adopt time-based strategies 

and techniques and enables firms to implement them successfully. For example, design for 

manufacturability (DFM) as a time-based strategy has been proven to have a significant 

positive impact on time-to-market. Successful implementation of DFM can result in 

better quality, higher product and process flexibility, and faster response to customer 

needs (Youssef 1994). Time-based strategy will provide the right culture to implement 

DFM and other techniques successfully. 

The results of this study have significant implications on the value delivery system. 

One of the most important concepts for time-based strategy is the value delivery system. 

Time connects all of the parts of the value delivery system (Stalk and Hout 1990a, 61). 

Stalk and Hout identify the value delivery system as the system that underlies operations 

of every company. They add that a value delivery system facilitates the development of 

products, the delivery of products, and the making of decisions. Therefore, value delivery 

systems organize work and guide actions. The authors attribute the performance of firms 

to the quality of the value delivery systems, which reflects the significant implications the 

results of this study have on the value delivery system. 

The most significant strategic implication of operations must be reflected in the 

performance of the firm. Relating time-based manufacturing competence to performance 

is the element of this study that provides the most significant strategic implication. It is 

the integration of business and operations strategy through time that enables firms to 



110 

achieve competitive advantages that are operationally driven. Thus, the organization will 

effectively and efficiently utilize its operational strengths (Carter, Melnyk, and 

Handfield 1995). 

The positive relationship between time-based constructs and firm performance is 

supported by many recent studies. For example, in one study (Nicol 1991), it was found 

that a product that was 50 percent over budget but was introduced on time generated a 

higher level of profits than did a product that was introduced within the budget but was six 

months late. In addition, it allows firms to gain a leading edge in new markets by releasing 

products before the competition, progressing down the production learning curve, and 

ultimately increasing barriers to entry by competitors (Carter, Melnyk, and Handfield 

1995). Firms that are time-based have the ability to introduce new products faster than 

their competitors and, in turn, capture a higher share of the market. This reflects that 

time-based strategy can be reflected in all the functions of the organization from product 

development to product distribution. This theory about early introduction provides 

another angle for the implication of time-based competition. 

Implications for Professional Practice 

Time-based competition is more than a theoretical concept. Many firms are now 

actively pursuing TBC because it offers them advantages. Currently, firms are pursuing 

TBC in two different forms: fast-to-market and fast-to-product. Fast-to-market involves 

the introduction of new technology and/or new products faster than competitors. This 

speed to market enables firms to dominate the market. Reduction in design lead time, 
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from product concept to production, provides firms with a distinctive competitive 

position, especially in the introduction or growth stages of the product's life (Carter, 

Melnyk, andHandfield 1995). 

Another aspect of time-based competition is fast-to-product. Fast-to-product firms 

emphasize speed in terms of responding to customer demands for existing products 

(Dumaine 1989). Fast-to-product requires firms to reduce lead time from the time that the 

customer places an order until that order is delivered. Time-based competition for 

product-to-market firms is a significant source of competitive advantage. The reductions 

in lead times are accompanied by significant reductions in inventory levels and costs and 

significant improvements in quality and on-time delivery levels (Carter, Melnyk, and 

Handfield 1995). 

The competitive advantages that firms obtain through TBC in both fast-to-market 

or fast-to-product are attractive in today's global competition. To compete successfully 

through such competitive advantages, firms must make changes in the strategies of 

manufacturing business. They have to be more productive and responsive to customer 

needs and market changes. Time-based manufacturing competence will provide firms with 

the ability to be responsive and will enhance their competitive positions. An awareness of 

the importance of time-based manufacturing competence directs managers' attention to 

realizing the benefits of this competitive concept. 

By competing on time, firms adopt time-based strategies and technologies to 

eliminate wasted time from all activities in the value delivery system. The elimination of 

wasted time will be reflected in performance. One aspect of time-based manufacturing 
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competence is a firm's ability to be the first to introduce new products to the market. 

Firms that compete on time enjoy first-entrant advantages that include higher pricing, 

higher market share, improved customer service, and productivity improvement (Park 

1994). 

Product development is one of the essential sources of competitiveness in the 

global market. Competing on time will enable firms to undertake certain time-based 

activities that provide them with the capability of introducing new products in a timely 

manner. For example, among the product development activities are simultaneous or 

concurrent engineering; improving communication channels between various functions, 

including suppliers through electronic data interchange; simplifying complex processes; 

reducing setup times; and smoothing production flow (Park 1994). Through these 

activities, time-based competition will enable firms to create a competitive advantage 

through product development. Time-based competition will guide firms to continuous 

improvement in all functions, which enables all functions to contribute to performance. 

Another important area related to a professional practice in which time can have an 

impact is customer service. Through time-based competition, firms will be responsive to 

consumers' needs. Both types of time-based competition--fast-to-market and fast-to-

product—allow firms to be responsive to customers' needs. Such responsiveness is 

reflected in customer service as a competitive factor. Customer service is considered an 

important aspect of competitive priorities, and many firms are emphasizing the idea of 

getting closer to the customer (Blackburn 1991). The implication for professional practice 

in this regard is evident. 
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To realize the level of performance associated with time-based manufacturing 

competence, it is essential for firms to identify the areas in which time can be reduced. 

Patrick and Nigel (1993) identify five cycle-time loops where time can be managed to 

complete business processes and obtain higher levels of quality and productivity. These 

five central cycle-time loops are the make/ship loop, the distribution loop, the supply loop, 

the new product introduction loop, and the strategic business development loop. These 

five processes can be integrated into shorter cycle-time processes through eliminating the 

activities in manufacturing that do not add value (Patrick and Nigel 1993). 

The value delivery system is an abstract that can be used to summarize the 

implications of this study for professional practice. Wasted time can appear anywhere in 

the value delivery system. It is possible to compress time in one function, but that is not 

enough; firms must eliminate wasted time in all functions. The evidence strongly suggests 

that firms can find opportunity for removing wasted time (Blackburn 1991, 19). 

Limitations of the Study 

This section is a discussion of the limitations of the study that may affect the 

validity or the generalizability of the results. There are three types of validity that are of 

interest, which including internal validity, construct validity, and external validity. 

Following are discussions of these three validity types through which the limitations of this 

study are presented. 

Internal validity is concerned with the extent to which conclusions can be drawn 

about the causal effects of one variable on another (Cook and Campbell 1979). Internal 
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validity can be affected by threats to internal validity, which include history and selection 

threats, and by research design. The history and selection threats appear not to have been 

a major threat to the internal validity of this study. The research design, however, is the 

major variable that affected the internal validity of this study. 

Research design affects the research's internal validity (Kidder and Juda 1986, 27). 

The primary goal of this study was to answer the question about the relationships between 

the time-based variables and performance variables in the steel minimill industry. The 

research design that is appropriate for this study was the survey research. The purpose of 

this research design was correlational rather than causal. Such research design is not 

enough to infer a causal relationship; firm performance can be affected by a number of 

variables that may not have been considered in this study. The focus of this study was 

limited to certain time-based variables with the purpose of examining the relationships 

among the study variables. 

Causal relationship was not considered. Randomized experiments are the best 

research design for causality (Kidder and Juda 1986, 27). Randomized experiments, 

however, require a great control over the independent variables, which was impossible to 

have over the variables of this study. Correlational research was an appropriate design to 

be used for this study. Such design does not permit causal inferences to obtain a high 

degree of internal validity. The research design was the major source for the low internal 

validity of this study. 

Construct validity refers to the degree to which both the independent and 

dependent variables accurately reflect or measure the constructs of interest (Kidder and 
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Juda 1986, 27). Any variable is most likely made up of three different components: (1) 

the construct of interest, (2) constructs of disinterest, and (3) random errors. To minimize 

the contributions from constructs of disinterest and random error, multiple 

operationalizations should be employed. The data for this study were collected through 

mail survey. This method was the only method used for operationalizing the various 

constructs. Multiple operationalizatins would have led to higher construct validity. Time 

and resources, however, were limited. The final area of validity discussed is external 

validity. 

External validity refers to the degree to which research results can be generalized 

to the populations and settings of interest specified in the research hypothesis (Kidder and 

Juda 1986, 27). The population of theoretical interest in this study is the steel minimill 

industry in the United States. This is the population to which we wish to generalize the 

findings of this study. It is a homogeneous sector within the Standard Industrial 

Classification #3312. All the whole population elements were surveyed, and the response 

rate was high. Thus, the generalizabity to the population of interest is high. One of the 

limitations, however, is that findings of this study cannot be generalized to the SIC #3312 

or to other industries. 

Suggestions for Future Research 

The focus of this study was limited to time-based strategy content. The main 

objective of this research was to examine the relationship between time-based strategy 

content and firm performance. Time-based process strategy and technology are two 
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important elements in the effort to reduce time. Therefore, this section is a discussion of 

the need for future research in these two areas. Such research endeavors are logical steps 

to complement this research. 

Researchers have distinguished between manufacturing strategy process research 

and manufacturing strategy content research (Adam and Swamidass 1989, Hill 1985, 

Skinner 1978, Wheelwright 1984). Although the two approaches of research are 

distinctive, they complement each other. While content research attempts to answer the 

"what" question, process research attempts to answer the "how" question. Therefore, 

after understanding the relationship between time-based competition and business 

performance, it is essential to know how to implement time-based manufacturing 

strategies to realize all the competitive advantages. 

The role that time-based competition plays in achieving competitive position is 

evident. This research presents the time-based content variables that will enable firms to 

achieve their competitive objectives. Although time-based competition is new, the tactics 

used in implementing time-based competition are known, and the overall goals are known. 

What is missing are these linking process strategies (Carter, Melnyk, and Handfield 1995). 

Thus, research in this area is needed to close the gap between time-based strategy content 

and process. 

Another area of research related to time-based competition involves examining the 

fit between business strategies and time-based process strategies. Recent research has 

identified several time-based process strategies (Carter, Melnyk, and Handfield 1995). 

These process strategies are system simplification, system integration, standardization, 
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parallel activities, variance control, automation, and excess resources. These process 

strategies are implemented using such tactics as team building, organizational flattening, 

flexible manufacturing systems, and simultaneous engineering. Thus, the fit question has 

to be answered, not only between business strategy and time-based process strategies, but 

also between time-based process strategies and the tactics that are used to implement 

them. Furthermore, research is needed to identify procedures and techniques that are 

appropriate for each time-based process strategy. Future research should study time-

based process strategy and examine the fit between time-base business strategies and how 

firms compete and between time-based process strategies and the techniques used to 

implement them. 

Another area that deserves examination is the trade-off between competitive 

priorities and the trade-off between manufacturing decision areas. This research identified 

time-based competitive priorities and examined their relationship to firm performance. 

Decisions in operations areas are best when consistency between business strategy and 

manufacturing strategy has been observed. Trade-offs, however, exist within these 

decision areas. Time-based manufacturing competence, according to this research, 

enables firms to achieve certain levels of consistency, and it is assumed that this will lead 

to decisions that contribute to the successful implementation of time-based strategy. 

Thus, this assumption needs to be examined. 

Priority can be given to product cost or customer service, which will lead to 

corresponding process and product design decisions (Anderson, Cleveland, and Schroeder 

1989). Researchers argue that decision areas that are based on certain priorities such as 
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cost or quality will lead to the achievement of those priorities (Banks and Wheelwright 

1979, Miller 1983, Skinner 1969). Skinner (1969) argues that competitive priorities 

cannot all be satisfied at the same time. This research found that multicompetitive 

advantage can be achieved through time-based manufacturing competence. This study, 

however, was limited to time-based competitive priorities. Therefore, there is a need to 

examine the relationship between the decision areas that are selected based on a time-

based priority and the attainment of other competitive priorities such as cost and quality. 

Time-based researchers argue that focus on time would eliminate trade-offs (Blackburn 

1991; Carter, Melnyk, and Handfield 1995; Stalk 1990a). 

The relationship between time-based manufacturing competence and 

manufacturing technology is another area for future research. Based on the findings of 

this research, it is assumed that the level of time-based manufacturing technology adopted 

by manufacturing firms would determine their level of manufacturing competence. If a 

firm adopts certain manufacturing technology, it adopts the system's underlying decision 

choices. Time-based manufacturing technology (Schlie and Goldher 1989) includes, 

among others, flexible manufacturing technology (FMT), just-in-time (JIT), total quality 

control (TQC), group technology (GT), and design for manufacturability (DFMA). These 

technologies can be adopted, to different degrees. Therefore, research to examine the 

effect of the level of manufacturing technology on time-based competence is essential. 

Finally, this research examined the relationship between time-based manufacturing 

competence and firm performance within the steel minimill industry (SIC 3312) in the 

United States. Further study in other industries is needed in order to generalize the 
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results of this study. In addition, this study was based on subjective measures. There is a 

need for future research based on objective measures, which would contribute to the 

validation of the findings of this study. 

This study has examined the relationship between time-based manufacturing 

competence and firm performance and has found a significant relationship. The study, 

however, was limited to the content of time-based strategy. Future research in the areas 

of time-based process strategies and time-based manufacturing technologies will play a 

major role in understanding the time-based concept as a source of competitive advantage. 
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June 16, 1995 

Dear XXX: 

Time-based Manufacturing is at the heart of today's global competition. I am conducting 
research about this concept and ask for your participation. Your knowledge and expertise 
is of vital value for the success of this project. 

The purpose of this study is to understand the relationship between Time-based 
Manufacturing competence and business performance. Prominent management scholars 
and industry leaders believe that Time-based Manufacturing can provide American firms 
with a competitive edge in today's global economy. 

By completing the enclosed questionnaire, you will contribute significantly to the 
understanding of the role that Time-based Manufacturing plays in your Industry. If you 
are not familiar with any terms used in this survey, please refer to the definitions page. 

Be assured that your responses will receive complete confidentiality. Responses will be 
reported as statistical summaries. I will provide you with a summary of the results. If you 
so desire, please write your address on the return envelope. 

It should take about 10 minutes to complete the enclosed questionnaire. For your 
convenience, I have provided a self-addressed, stamped envelope. Thank you for your 
support of this project. If you have any questions, please call me collect 
at (817)xxx-xxxx. 

Sincerely, 

YahyaN. Al-Serhan 
Project Director 

Enc. 
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Last week a questionnaire form seeking your opinion about time-based manufacturing 
competence and its relationship with firm performance was mailed to you. If you have 
already completed and returned it, please accept my sincere thanks. If not, please do so 
today. 

Because the questionnaire was sent to only a small sample of the steel industry, it is 
extremely important that your responses be included in the study to obtain an accurate 
results. 

If you did not receive the questionnaire form, or it got misplaced, please call me collect 
at (817)xxx-xxxx and I will get another one in the mail to you today. 

Sincerely, 

Yahya N. Al-Serhan 
Project Director 
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July, 7, 1995 

Dear XXX: 

I have mailed you a questionnaire and a reminder postcard regarding my study on the 
relationship between "Time-based Manufacturing and Business Performance." Enclosed is 
a replacement questionnaire in case the first questionnaire has been misplaced. If you have 
return your completed questionnaire, please disregard this reminder. 

The result of this study will present findings that are expected to be of significant value to 
your company. An accurate result of this study depends upon you and the others who 
have not yet respond. It is essential to include your contributions in this research. 

Be assured that your responses will receive complete confidentiality. I will provide you 
with a summary of the results and recommendations. If you so desire, please write your 
address on the return envelope. 

May I urge you to complete and return the completed questionnaire in the self-addressed, 
stamped envelope. If you have any question, please call me collect at (817) 566-8686. 

It should take about 10 minutes to complete the enclosed questionnaire. Your 
contribution to the success of this study will be appreciated greatly. 

Sincerely, 

YahyaN. Al-Serhan 
Project Director 

Enc. 
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August, 8, 1995 

Dear XXX: 

I am writing to you about my study on the relationship between time-based manufacturing 
competence and business performance. I have not yet received your completed 
questionnaire. 

The result of this study will present findings that are of particular importance to the many 
firms in your industry, past experiences suggest that those of you who have not sent in 
your questionnaire may hold quite different information than those who have. Therefore, 
your contribution is essential to achieve high level of accuracy. 

It is for this reason that I am sending this by certified mail to insure delivery. In case our 
other correspondence did not reach you, a replacement questionnaire is enclosed. Please 
complete and return it as quickly as possible. 

111 be happy to send you a copy of the results. If you want one, simply put your name, 
and address on the return envelope. Be assured that your responses will receive complete 
confidentiality. If you have any question, please call me collect at (817)XXX.XXXX. 

It should take about 10 minutes to complete the enclosed questionnaire. Your 
contribution to the success of this study will be appreciated greatly. 

Sincerely, 

Yahya N. Al-Serhan 
Project Director 

Enc. 
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SURVEY INSTRUMENT FROM MANUFACTURING 

ROUNDTABLE, BOSTON UNIVERSITY 



Boston University Jay S. Kim 

School of Management Assistant Professor of 
621 Commonwealth Avenue M r j Operations Management 
Boston, Massachusetts 02215 v \ t f tel. (617) 353-9749 

fax. (617) 353-4098 

December 13,1994 

Mr. Yahya Al-Serhan 
401 Gardenview Street 
Denton, TX 76207 

Dear Mr. Al-Serhan: 

Per our conversation on December 13,1994,1 am granting an explicit permission for you to use 
the following segment of the 1994 Manufacturing Futures Survey questionnaire: 

Section D. Question 1. Competitive Priorities 

In using the above portion of the survey, it is our understanding that you will respect the general 
copy-right issues, and particularly the following conditions: 

1. You will include the above part only in your survey of minimill industry as a component of 
your dissertation research at the University of North Texas, titled "Time-based manufacturing 
competence and business performance: An empirical study in the steel minimill industry." 

2. You will include in your survey and the resulting study the following note of 
acknowledgment: 

"This part of study uses the questionnaire of the 1994 Manufacturing Futures Survey 
conducted by Boston University's Manufacturing Roundtable." 

I hope this letter is agreeable to you, and if so, please sign your name in the place given below, 
and return it to me. 

I understand the above agreement, and will respect the general copy-right issues on this item. 

YMy/1, V - Alttxtidn' •- < / / : * . ' / / ! • : - . u -22.- in-
Name (print please) Signature * Date 

In addition to this agreement, it is our sincere hope that we can learn from each other's data for 
the related research issues. In this regard, I would appreciate it if you can share with us the 
research models and testing procedure that you employ for your study. 

Thank you for your interest in out research project. I wish you the best in your dissertation 
endeavor. 

Sincerely, 

Jay 

Faculty Director, International Manufacturing Futures Project 

encl. 
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Definitions 

Time-based manufacturing: A collection of concepts, tools and techniques, and 
management practices that enable firms to "focus on reducing the total time cycle from 
identifying specific customer demand to delivery." It begins with understanding the 
customers' requirements for products and services and ends with delivering high-quality 
product and services as specified by the customer with value-based pricing. 

Time-based manufacturing competence: Refers to the quick response capability in 
designing, producing, and delivering products and services to customers. 

Business unit: Either an entire company or a plant, depending on your position and the 
way your company is organized. If you are in a corporate, then answer for the overall 
corporation. If you are in a plant, then answer for that plant. 

Competitive Priorities: Competitive factors through which firms can achieve 
competitive advantage. They Including cost, quality, delivery, and flexibility 

Manufacturing Capabilities: The level of strength that a firm can achieve in any of the 
competitive priorities. 

Quality: Conformance to quality as specified by the customer. Specifications may 
include superior performance, features, reliability, conformance, durability, serviceability, 
aesthetics, and perceived quality. 

Flexibility: The quickness and ease with which plants can respond to changes in market 
conditions. This includes both volume and product-mix flexibility. 

Dependable delivery: Providing on-time delivery of a Product or service. 
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TIME-BASED MANUFACTURING AND BUSINESS 
PERFORMANCE SURVEY 

Parti 

How many years has your business unit been in operation? 

years. 

What is the primary product/family of your business unit? 

What is the current market share of your primary product/family? 

% 

What is your business unit production capacity? 

A. Less than 400,000 tons/year 
B. 400,000 - 800,000 tons/year 
C. 800,000 - 1000,000 tons/year 
D. More than 1000,000 tons/year 

[ ] 
[ ] 
[ ] 
[ ] 

Please rank the following competitive elements according to their 
importance relative to your business strategy and manufacturing 
strategy: (1) is the most important and (5) is the least important. 

A. Cost 
B. Quality 
C. Fast delivery 
D. On-time delivery 
E. Flexibility 

Rankin2 of Importance 
Relative to Relative to 
Business 
Strategy 

Manufacturing 
Strategy 
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Part II 

In order to effectively support the goals and objectives of the business unit strategy, the 
manufacturing function has to prioritize its competitive capabilities. 

Please circle the number that indicates the importance of each Priority for your 
business unit to compete in the marketplace. 

Competitive Priorities 

1. Ability to make 
rapid design changes 

Degree of Importance 
Least 
Important 

Most 
Important 

1 2 3 4 5 6 7 

2. Ability to introduce 
new products quickly 

3. Ability to make 
rapid volume changes 

4. Ability to make rapid 
product mix changes 

5. Ability to offer 
a broad product line 

6. Ability to provide 
fast deliveries 

7. Ability to provide 
dependable deliveries 

8. Ability to customize 
products to individual 
customer's needs. 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

This part of study uses the questionnaire of the 1994 Manufacturing Futures Survey 
conducted by Boston University's Manufacturing Roundtable. 
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Part III 

Please circle the number that best describes the strength of your manufacturing 
function in each of the following capabilities relative to your main competitor. 

Manufacturing 
Capabilities 

1. Ability to make 
rapid design changes 

2. Ability to introduce 
new products quickly 

3. Ability to make 
rapid volume changes 

4. Ability to make rapid 
product mix changes 

5. Ability to offer 
a broad product line 

6. Ability to provide 
fast deliveries 

7. Ability to provide 
dependable deliveries 

8. Ability to customize 
products to individual 
customer's needs. 

Degree of strength 
relative to best competitor 

Much 
Weaker 

About 
Equal 

Much 
Stronger 

* This part of study uses the questionnaire of the 1994 Manufacturing Futures Survey 
conducted by Boston University's Manufacturing Roundtable. 
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Part IV 

Please circle the number that best indicates the performance of your business unit in 
the following areas relative to your competitors: 

A. Manufacturing 
Performance 

Degree of Performance 
Low 
Performance 

High 
Performance 

1. Production cost 
(low cost means 
high performance) 

2. Quality 

3. Manufacturing 
cycle time (short 
cycle time means 
high performance) 

4. Manufacturing 
flexibility 

B. Business 

Performance 

1. Market share 

2. Growth rate 

3. Aftertax 
return on sale 

4. After tax 
return on 
Investment 

Thank you for taking the time to complete this questionnaire. Please return it in the 
self-addressed envelope. 
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