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ABSTRACT

AN ANALYSIS OF THE RELATIONSHIPS BETWEEN SELECTED
MANUFACTURING STRATEGIES, PRODUCTION COMPETENCE, AND
COMPETITIVE PRIORITY COMPETENCE

BY

Gregory Michael Magnan

The theory of manufacturing strategy states that firms with
manufacturing resources aligned with business strategy objectives
will outperform firms without properly aligned resources. The
production competence construct was created to obtain a measure of
the support provided to the business strategy by manufacturing!.
Upon improving the construct, a positive relationship between
production competence and firm performance was identified2.

As the global economy grows and becomes more competitive,
many firms are redirecting their attention to the manufacturing
function to provide a competitive advantage. Simultaneously, many
new and old manufacturing strategies are available to firms. With
limited resources, firms must decide which strategies to implement.

This research is directed at the identification of the
manufacturing strategies, programs, and techniques (SPTs) firms use
to support the business strategy (i.e., become “competent”). To
identify the SPTs, a survey was mailed to the manufacturing
managers of~ the firms in Vickery, et al.3, all of which compete in the
furniture industry. The survey collected data on the extent of use of

several different manufacturing SPTs and was combined with firm-



level data from Vickery, et al. Regression analysis was used to
measure the relationship between production competence and the
use of SPTs.

The 16 SPTs related to production competence include both
structural and infrastructural factors. Most notable was the large
number of employee-related and sourcing-related SPTs.

When regarding the list of SPTs related to production
competence, one becomes aware of the fact that these SPTs provide
little guidance to firms competing along specific competitive
dimensions. The competitive priorities of cost, delivery, flexibility,
and quality were used to create new competence constructs (e.g., cost
competence) directed at measuring the support provided to
particular strategic initiatives. Again, the list of SPTs related to the
each of the constructs contained several structural and
infrastructural elements.

Finally, the SPTs were grouped together to form bundles of
SPTs that the literature suggests can be used to support the
individual competitive priorities. Several of the SPT groupings were
related to production competence and competence within the

competitive priorities.

ICleveland, Gary, Roger G. Schroeder and John C. Anderson (1989), “A Theory
of Production Competence,” Decision Sciences, 20 (4), 655-668.

2Vickery, Shawnee K., Droge, Cornelia and Robert E. Markland (1993),
“Production Competence and Business Strategy: Do They Affect Business

Performance?”, Decision Sciences, 24 (2), 435-455.

3ibid.
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I. INTRODUCTION

Competitiveness is “the degree to which a nation can, under free and
fair market conditions, produce goods and services that meet the test
of international markets while simultaneously expanding the real
incomes of its citizens” (Cohen and Zysman, 1987, p. 279). In the late
1940s, United States firms were extremely competitive, dominating
the manufacturing world and supplying nearly half of world Gross
National Product (Giffi, Roth and Seal, 1990). Gradually, that position
eroded until 1971 when, for the first time in this century, the
balance of trade for the United States became negative. After a brief
recovery and a positive balance in the mid-1970s, the trade balance
has been negative since 1982 and increases in magnitude every year
(Hill, 1994). Meanwhile, the United States’ share of the global

market is down to 19.2% (Giffi, Roth and Seal, 1990).

A major factor in the United States’ increasing trade deficit and
reduction in world share is the increased number of global
competitors. The number of competitors in an industry is an
important factor in determining the competitiveness of the industry
(Porter, 1980). The emergence of Japan, other Pacific Rim countries,
and Europe has greatly increased in the number of global
competitors. As the number of global competitors has grown, so has
the level of competitiveness.

Since the 1950s, American firms have not responded to
increased global competition very well, resulting in a negative trade
balance and decreased world share. Using measures such as the

trade deficit, growth in profit margins and real wages, price
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elasticities of imports, and productivity growth, Cohen and Zysman

(1987) demonstrate the delicate position of the United States
economy. For each measure, the performance of the United States—
relative to international competitors—is decreasing over time.
Currently, the trade balance is negative and increasing in magnitude,
profit margins and real wages are declining, and productivity growth
is lagging. The authors note that while the possibility of explaining
away the economic impact of any one measure exists, taken as a
group, they send a powerful message regarding the competitiveness
of the United States.

According to the United States government, the growth rate of
productivity is an important indicator of economic vitality and is
responsible for the long term prosperity and wealth of nations
(Freedman, 1989; Porter, 1990). Due to the long period in which the
growth rate of productivity in the United States has languished,
Bernstein (1991) burports the present generation might be the first
in this country that will be economically worse off than their parents.

In their recent study of productivity in the United States, the
MIT Commission on Productivity (Dertouzos, Lester, Solow and the
MIT Commission on Industrial Productivity, 1989) report that for the
period 1979-1986, the United States had the second highest growth
rate among industrialized nations. They note, however, that four
items generated much of the increase in productivity for this period—
closing inefficient plants, permanently laying off workers,
miscalculations in the growth rate by the Department of Commerce,
and that this time-frame included a post-recessionary period, which

historically have been periods of growth. These items, while
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explaining the rise in productivity growth for the period, perhaps

obscure the dismal level of productivity growth in the U.S. due to
improvements in products, processes, and people.

Since 1986, the growth rate of productivity in the United States
is again one of the lowest among industrialized nations, never rising
above 3% (United States Department of Labor, Bureau of Labor
Statistics, 1991). Over the last 30 years, the growth rate of
productivity in the United States is the lowest among industrialized
nations at 2.9% (See Figure 1.1).

The MIT Commission analyzed the competitiveness of United
States firms in eight industries: automobile, chemical, commercial
aircraft, consumer electronics, machine tool, semiconductor, steel, and
textile. They observed that overseas competitors had surpassed
American firms, controlling the production of large percentages
of—if not entire—product groups (e.g., VCRs and televisions) and
industries (e.g., consumer electronics and machine tools). The MIT
Commission also indicated that American industry “indeed shows
worrisome signs of weakness. In many important sectors of the
economy, United States firms are losing ground to their competitors
abroad” (Dertouzos, et al., 1989, p. 8).

Along with declining productivity, the United States suffers
from inadequate quality, insufficient capital spending, and sluggish
technological innovation (Hayes, Wheelwright, and Clark, 1988).

[

Hayes, et al. attribute many of the problems to “... human behavior—
especially American managers' attitudes, capabilities, strategies—
particularly in the areas of manufacturing and technological

development” (1988, p. 11).
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Figure 1.1: Productivity Growth of Industrial Nations

The MIT commission observes that manufacturing is
responsible for many of the competitiveness problems of the United

States:

“Much of the evidence we have gathered
points to the manufacturing sector as the area
where the American advantage in cost and
quality have been most severely eroded”
(Dertouzos, et al.,, 1989, p. 31).

Clearly, there is significant evidence of a competitiveness
problem in America and several analysts are indicating that the

manufacturing sector is a prime source of the problem.
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Decline of American Competitiveness

Skinner (1985) offers an explanation for the decline of
American competitiveness: due to various distractions, U.S. firms lost
sight of the importance of manufacturing. During the 1950s and
1960s, the emphasis of American companies and their top
management shifted away from manufacturing. He writes that their
new emphasis “was on growth in sales and market share,” and that
“top management seemed to be dominated and influenced more by
executives who were especially competent in marketing and
finance...” (Skinner, 1985, p. 4). Because of the shift in emphasis in
American firms, manufacturing executives felt separated and
possibly excluded from the core of the business. Conflicting business
requirements and outdated management methods also contributed to
manufacturing problems. Finally, Skinner notes that external
competitive pressures and rapidly increasing technology have
exacerbated the existing problems of U.S. manufacturers.

The MIT Commission (Dertouzos, et al., 1989) indicates that the
competitiveness decline is the result of a set of factors. First, the
scope and extent of use of outdated strategies such as large-lot
production has limited the responsiveness of American firms.
Second, the short planning horizons of financial institutions and
managers has reduced the ability of firms to achieve long-term
competitive changes. Finally, the Commission mentions a
fundamental lack of knowledge and training in human resources and
issues concerning cooperation, such as inter-functional
communication and labor-management relations.

Hill (1990) observes that, in the early part of this century,
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world demand outstripped capacity. This imbalance, coupled with

post-WWII growth, provided importance and prestige to the
manufacturing function. In the mid-1960s, however, the
relationship between world capacity and world demand shifted
(capacity becoming greater than demand), making it more difficult to
sell product in existing markets. This begat the rise of the marketing
function as a base of power in corporations. Following this was the
energy crisis and the recession in the early 1970s, heralding the
importance of the legal, finance and accounting functions.

Meanwhile, corporate policies of the 1960s and 1970s diverted
profits away from capital investment and caused management to
become focused on the short-term. This, coupled with the popularity
of portfolio management theory, which suggests firms diversify their
businesses, caused top management interest in the actual
manufacture of goods to wane. Also, as Crawford-Mason and Dobyns
(1991) observe, the Vietnam War and other social problems of the
1960s diverted the attention of society away from issues such as
quality and productivity.

Besides the declining corporate importance of the
manufacturing function, Hill (1990) suggests that the
competitiveness problem is related to other factors such as society’s
and management’s failure to recognize the size of the competitive
challenge, stockholder and management obsession with short-term
performance, and top management’s manufacturing inexperience.
These observations corroborate the arguments of Skinner and the
MIT Commission, and highlight top management’s shift in emphasis

away from production to marketing and finance.
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In the late 1970s, the effects of previous manufacturing

“isolationism” became apparent as domestic firms started to feel
pressure from international competitors, especially the Japanese
(Giffi, Roth and Seal, 1990). Domestic firms responded to the new
economic threat, not by becoming more competitive, but instead by
managing international exchange rates. This action allowed domestic
firms to keep prices of American goods competitive, thus maintaining
international market share. Domestic firms did not, however, move
to make the goods themselves more competitive. Later, taking
advantage of lower wage rates in foreign countries, many companies
built factories overseas. Outsourcing production further depleted the
base of manufacturing skills and knowledge of American firms
(Prahalad and Hamel, 1990). Porter (1990) notes that both of these
actions—managing exchange rates and outsourcing production—will
have negative effects on firms and countries that respond to
international competition in this manner.

One result of sending production overseas was the inadvertent
creation of new competitors (Giffi, Roth and Seal, 1990). By
providing training and access to United States technology and
equipment, foreign countries were able to learn U.S. methods of
production and enter the global marketplace. This policy has had the
long term effect of increasing the competitive pressures experienced
by American companies, both in the Unites States and abroad, by

increasing the number of competitors (Meredith, 1992).



Increasing Standards

In countless industries, global competition has made long-term
viability much more difficult. In the past, tradeoffs between
competitive dimensions such as quality and cost, or features and
delivery speed were thought to exist (Skinner, 1969). Firms
attempting to be competitive along multiple dimensions were either
introducing too much complexity or were “stuck-in-the-middle”, not
doing anything well (Porter, 1980). Today, in response to
competitive pressures, firms are simultaneously focusing on multiple
competitive dimensions in product and service offerings (Blackburn,
1990; Ferdows and DeMeyer, 1990; Chrisman, Hofer, and Boulton,
1988). Introducing products or services that compete along multiple
dimensions makes the traditional offerings of existing firms less
appealing and makes it more difficult for new competitors to enter
industries.

For example, American auto producers are making tremendous
strides in quality and productivity with quality records of some U.S.
auto producers nearly equal to recent Japanese figures (Zellner,
1990). At the same time, however, leading Japanese manufacturers
are pushing out the limits of quality, redefining quality by stretching
the definition beyond defects per unit to include subtle human
perceptions (e.g., all control buttons require identical amounts of
force to activate) (Woodruff, Miller, Armstrong, and Peterson, 1990;
Walton, 1986). Domestic auto producers must move beyond the
already difficult task of reducing defects; they must simultaneously
build cars that consumers desire. Rates of improvement in quality

must be faster for domestic producers than they are for Japanese car
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makers, otherwise, they will never catch up. Standards of excellence

are not static—they increase and move higher as competition
increases.

Global competitors in many industries have achieved
improvements in cost and quality through the concept of continuous
improvement or Kaizen (Imai, 1986; Brocka and Brocka, 1992;
Treece, 1993). Continuous improvement is constant and embraces
incremental product and process improvements made by all
members of an organization. Japanese firms have been practicing
Kaizen for several decades, making Kaizen an integral part of
Japanese management style. Since Kaizen is ingrained into Japanese
business practice, one should not expect its emphasis to diminish.
Therefore, U.S. firms can expect the cost and quality levels of their
Japanese competitors to continually improve. Increases in the
number of competitors in an industry and the concept of continuous
improvement or Kaizen are combining to constantly elevate global
standards of excellence.

Influenced by American computer producers and Japanese
automobile and consumer electronics manufacturers, global
customers are becoming accustomed to receiving high quality
merchandise at a fair price in a reasonable time period. As
customers come to expect more from product and service offerings,
the competitive standards in those industries will experience upward
pressure. It is irrefutable that characteristics and skills such as high
quality production, the speed with which a firm can change
production from one product or model to another, quickly responding

to customer needs, and rapidly developing new products are also
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becoming more critical (Stalk and Hout, 1990; Blackburn, 1990;

Wheelwright and Clark, 1992).

To close the gaps between themselves and their rivals, U.S.
firms must work extremely hard at choosing the appropriate means
and implementation methods (i.e., strategies) to achieve their
competitive goals. Meeting such demands presents new and
challenging problems for U.S. firms, especially for the manufacturing
functions within these firms. Rapidly changing customer and market
expectations and increased competitiveness of global manufacturers
exacerbate the need for change in manufacturing. To guide and
direct the change process, many companies are focusing on

manufacturing strategy to develop and implement competitive

manufacturing and business responses.

Manufacturing Strategy

Alfred Chandler defines strategy as “the determination of the
basic long-term goals and objectives of an enterprise, and the
adoption of courses of action and the allocation of resources
necessary for carrying out these goals” (1962, p. 13). Strategies can
occur at three levels in an organization: Corporate, Business, and
Functional (Hofer and Schendel, 1978; Ansoff, 1965; Andrews, 1971).
Corporate strategy defines which industries the firm should operate
in. Business strategy dictates the manner in which a firm will
compete within a given industry. Finally, functional-level strategies
are often determined by the business strategy and are designed to
support the business strategy.

Hill and Jones (1989) note that a major objective of functional
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strategy is to develop and exploit a distinctive competence within the

firm. Often, when companies possess a distinctive skill, ability or
technology, the business strategy is formulated around this
distinctive competence (Porter, 1980; Hitt and Ireland, 1985; Snow
and Hrebiniak, 1980, Prahalad and Hamel, 1990). Business strategy
researchers have identified a strong relationship between the
presence of a distinctive competence and improved business
performance (Snow and Hrebiniak, 1980; Hitt and Ireland, 1985).
Such research highlights the critical relationship between business
strategy and functional strategy.

Porter (1980) presents the idea that companies compete using
three generic strategies (Cost Leadership, Differentiation, and Niche),
and that firms should only operate under one of these strategies at a
time (Dess and Davis, 1984). Firms that simultaneously try to do
more than one are “stuck-in-the-middle” and, therefore, are
unsuccessful at any of the strategies. While Porter suggests that
firms either differentiate (e.g., by product performance, or features,
or service, or quality, etc.) or become the low cost producer, it
became apparent in the 1970s and 1980s that international
competitors were succeeding in markets by simultaneously
competing on factors such as cost, quality and time (Stalk and Hout,
1990). Additional research into business strategy has revealed that
firms can compete on several dimensions simultaneously—results
that contradict Porter’s model (Chrisman, Hofer, and Boulton, 1988;
Ferdows and De Meyer, 1990; Roth and Miller, 1990).

Ferdows and De Meyer (1990) suggest that, to achieve

simultaneous capabilities, a sequence of skill and capability
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acquisition exists. This sequence starts with improvements in

quality, which allow a firm to add the capability of dependability.
After mastering quality and dependability, a firm can develop speed
capability. Finally, once these skills have been developed, a firm can
work at increasing its cost efficiency. One key result of the authors’
early findings is that the manufacturing function can expect to play a
critical role in providing the ability for companies to concurrently
compete on several dimensions. For years, foreign competitors—
namely the Japanese—based their business strategies on
manufacturing capabilities and, as a result, have driven customers to
expect more value from their purchases (Giffi, Roth, and Seal, 1990).
According to the results of Ferdows and DeMeyer, as global and
domestic markets demand products of higher quality, at lower prices,
and with shorter delivery cycles, U.S. firms will likely turn to the
manufacturing function for a source of competitive advantage.
Broadly stated, manufacturing strategy is the pattern of
manufacturing decisions that will prox}ide the support necessary for
products to win orders in the marketplace (Hayes and Wheelwright,
1979a; Hill, 1994; Giffi, Roth and Seal, 1990). Skinner (1969, 1974,
1992a), one of the earliest writers on manufacturing strategy, notes
that manufacturing should be utilized as a source of competitive
advantage for a firm, not merely as a cost center. He argues that
corporate leaders misunderstand the function, and therefore,
delegate much of strategic manufacturing decision-making. Skinner
proposes that manufacturing have a voice in formulating corporate
and business strategy. In doing so, manufacturing managers would

have the visibility to make manufacturing decisions that are in
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alignment with the strategic direction of the firm. To make those

decisions, Skinner states that manufacturing managers must have
knowledge of what they must do well to support the business
strategy. Further developing the premise of manufacturing as a
source competitive advantage, Hayes and Wheelwright (1979b,
1984) discuss the notion of aligning manufacturing resources to
assist a firm in gaining competitive advantage. To focus resources on
the manufacturing task, they suggest that the concept of “competitive
priorities”—the dimensions along which firms choose to compete in
the marketplace—be used. Competitive priorities link manufacturing
objectives to the business strategy and other functional areas by
clearly establishing how a firm will compete in the market. Four
priorities have emerged as major categories: cost, quality, flexibility,
and delivery/time (Krajewski and Ritzman, 1990; Roth, De Meyer,
and Amano, 1989).

Another phase of development in manufacturing strategy has
occurred in which researchers have attempted to identify the specific
manufacturing practices and programs that allow firms to achieve
competitive objectives such as cost, quality, time and flexibility (De
Meyer and Ferdows, 1990; Roth, DeMeyer and Amano, 1989; De
Meyer and Ferdows, 1987). This research suggests that several
programs and strategies separately contribute to improvements in
cost, quality, flexibility and delivery.

Manufacturing strategy continues to be a rapidly growing area
for researchers, and an area of increasing concern for practitioners
(Voss, 1992a; Maruchek, Pannesi and Anderson, 1990; Anderson,
Schroeder, and Cleveland, 1991). Recently, research in the field has
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matured to the degree that separate streams for the content and

process of manufacturing strategy have developed (Adam and
Swamidass, 1989; Ward, Leong and Snyder, 1990).

As strategists look to the manufacturing function as a source of
competitive advantage, the process of formulating manufacturing
strategy and the content of the strategy decisions must be
determined (Ward, Leong, and Snyder, 1990). The process decision
refers to methods of gathering and incorporating manufacturing and
firm information into strategy formulation. The content of
manufacturing strategy refers to the outcomes of the decision areas
that are of long term importance to the function and to the
competitive dimensions upon which a firm chooses to compete.
Outcomes can also be the programs and practices (i.e., manufacturing
strategies) implemented to achieve the objectives of the business
strategy or decision areas, including such items as just-in-time,
statistical process control, and inventory reduction techniques.

Choosing appropriate manufacturing strategies is a critical step
towards regaining competitiveness and meeting ever-increasing
customer requirements. As stated earlier, several authors have
linked the decline of American competitiveness to the manufacturing
function. To ensure that improvements will result, the
manufacturing strategies implemented by companies should be
aligned with the goals and objectives of the business strategy. The
wide range of manufacturing strategies and programs available
increases the complexity of these critical decisions.

One of the basic tenets of manufacturing strategy is that

manufacturing decisions and resource allocations should be in
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alignment with business strategy. Firms with manufacturing

resources properly supporting business objectives should outperform
those firms whose manufacturing function is not in alignment with
the business strategy. Until recently, the necessary models to
adequately test and validate this tenet had not been constructed. To
this end, the notion of “production competence”—manufacturing
resources properly aligned with the business strategy—was

developed.

Production Competence: What Is It?

Production competence concerns the ability of the
manufacturing function to support product-market initiatives. Hayes
and Wheelwright (1979a, 1979b) first discuss the concept of
competence in manufacturing in the context of their familiar
product-process matrix. They first observe that, just like products,
processes have life cycles. As product volumes change as the
product moves through its cycle, processes must also change. The
product-process matrix suggests that for a given product life cycle
stage, an appropriate production process (or stage) exists.

Hayes and Wheelwright designate an appropriate match of
products and processes as “being on the diagonal” and suggest that
this match is a requirement for firms desiring to be competitive.
They call the area or “patch” around the intersection of the product
and process structures “competence”—the ability of the production
process to support the characteristics of the products or product line.
In the product-process matrix, competence is something a firm either

has (being on the diagonal) or does not have (being off the diagonal).
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Building on the product-process matrix, Cleveland, Schroeder

and Anderson (CSA) (1989) propose a theory of production
competence (PC) that attempts to explain what Skinner called the
“elusive set of cause-and-effect factors which determine the linkage
between strategy and production operations” (1969, p. 139). The
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