INFORMATION TO USERS

This manuscript has been reproduced from the microfilm master. UM films the
text directly from the original or copy submitted. Thus, some thesis and
dissertation copies are in typewriter face, while others may be from any type of
computer printer.

The quality of this reproduction is dependent upon the quality of the copy
submitted. Broken or indistinct print, colored or poor quality illustrations and
photographs, print bleedthrough, substandard margins, and improper alignment
can adversely affect reproduction.

in the unlikely event that the author did not send UMI a complete manuscript and
there are missing pages, these will be noted. Also, if unauthorized copyright
material had to be removed, a note will indicate the deletion.

Oversize materials (e.9., maps, drawings, charts) are reproduced by sectioning
the original, beginning at the upper left-hand comer and continuing from left to
right in equal sections with small overiaps.

Photographs included in the original manuscript have been reproduced
xerographically in this copy. Higher quality 6" x 9° black and white photographic
prints are available for any photographs or illustrations appearing in this copy for
an additional charge. Contact UMI directly to order.

Bell & Howell Information and Leaming
300 North Zeeb Road, Ann Arbor, Ml 48108-1348 USA

800-521-0600






A Dissertation

entitiled

EXPLORING THE RELATIONSHIP BETWEEN EXTERNAL ENVIRONMENT,
INTERNAL ENVIRONMENT, AND MANUFACTURING PRACTICES:
AN INDUSTRIAL / POST-INDUSTRIAL PERSPECTIVE

by

Abraham Y. Nahm

Submitted as partial fulfillment of the requirements for
the Doctor of Philosophy Degree in

Manufacturing Management

Advisor: Dr. Mark A. Vonderembse

/wéé%

Graduate School

The University of Toledo

August 2000



UM! Number: 9978726

]

UMI

UMI Microform9978726
Copyright 2000 by Bell & Howell Information and Learning Company.

All rights reserved. This microform edition is protected against
unauthorized copying under Title 17, United States Code.

Bell & Howell Information and Learning Company
300 North Zeeb Road
P.O. Box 1346
Ann Arbor, Mi 48106-1346



Committee Members:

Date of Signature

S, SJAA, R‘u June 16, 2000

Dr. S. Subba Rao
Professor of Information Systems
and Operations Management

<7  °§ M__Qﬂ/ June 15, 2000

Dr. T. S. Ragu-Nathan"™J~™
Professor of Information Systems
and Operations Management

=~ June 15, 2000

{Dr. Ken |. Kim
Professor of Management

//I/ June 15, 2000

Dr. Robert A. Bennett )
Professor and Undergraduate Director
of Mechanical, Industrial, and
Manufacturing Engineering

s /

/ Tt X June 12, 2000

Dr. X hon-A.Koufteros
ﬁé:isota)wrofessor of Information Technology
andOperations Management

Florida Atlantic University



An Abstract of
EXPLORING THE RELATIONSHIP BETWEEN EXTERNAL ENVIRONMENT,

INTERNAL ENVIRONMENT, AND MANUFACTURING PRACTICES:
AN INDUSTRIAL / POST-INDUSTRIAL PERSPECTIVE

Abraham Y. Nahm

Submitted as partial fulfillment of the requirements for
the Doctor of Philosophy Degree in

Manufacturing Management

The University of Toledo

August 2000

The purpose of this research is to explore the relationship among the
firms' (1) external environment, (2) internal environment (managerial beliefs
and attitudes and organizational structure) and (3) manufacturing
practices. The research intends to identify the critical aspects of external
environment, managerial beliefs and attitudes, and organizational
structure, and develop valid and reliable instruments that measure these
critical aspects in terms that are more manufacturing specific. Ultimately
the research attempts to demonstrate that firms operating in a post-

industrial environment have different managerial beliefs and attitudes,
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organizational structure, and manufacturing practices than firms operating
in an industrial environment. Firms operating in a post-industrial external
environment would exhibit a higher level of integrity based managerial
beliefs and attitudes, organic organizational structure, and time-based
manufacturing practices, than firms operating in an industrial external
environment.  Integrity based managerial beliefs and attitudes, organic
organizational structure, and time-based manufacturing practices would
also have positive relationships among themselves.

Through the literature review, 16 sub-constructs for external
environment, managerial beliefs and attitudes, and organizational structure
were identified. Potential measurement items were generated through a
literature review and from construct definitions. The measurement items
developed for these 16 sub-constructs were tested through structured
interviews with five practitioners, two Q-sorting rounds, pre-testing by
eight reviewers, and through pilot-study with 40 responses. Final testing of
the instruments was performed through responses from 224 manufacturing
firms. Time-based manufacturing practices measurement items were
adopte8tfumtuiduftayostisinal. (#888Jing (LISREL) methodology and analysis
of variance (ANOVA) were used for the preliminary testing of relationships
among constructs. Research findings support the notion that manager's
perception on external environment would affect their managerial beliefs
and attitudes and organizational structure. It also supports the relationship

between managerial beliefs and attitudes and organizational structure, and
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between organizational structure and manufacturing practices. It did not
support, however, the relationship between external environment and
manufacturing practices, or between managerial beliefs and attitudes and
manufacturing practices. The nature of these two relationships appears to
be indirect rather than direct, being mediated through organizational
structure. Recommendations for future research and implications for

managers are provided.
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CHAPTER 1: INTRODUCTION

Manufacturing firms are operating in a changing environment. Huber
(1984) describes this change from an industrial to a post-industrial environment
in broad, societal terms. Skinner (1985) and Doll and Vonderembse (1991)
describe it in terms specific to manufacturing. In an industrial environment, firms
compete in a homogeneous national market with competitors having access to
the same resources and suppliers. Market segments are large and stable, and
product life cycles are long. Economy-of-scale is the halimark of leading
companies operating in the industrial environment, and these companies often
compete on a single criterion, costs (Utterbach and Abernathy, 1975;
Vonderembse et. al, 1997).

In a post-industrial environment, firms compete in heterogeneous global
markets where competitors have access to various types of resources and
strategies. In this environment, market segments are narrowing and constantly
changing. Product life cycles are relatively short as new products are introduced
with increasing speed. Leading companies exhibit economy-of-scope (Goldhar
andJelinek, 1983), and these companies compete simuitaneously on muitiple
criteria, such as cost, quality, product variety, and time (Anderson et. al, 1989;

Corbett and Van Wassenhove, 1993; Ferdows and De Meyer, 1990).



In response, manufacturers operating in an industrial environment have
cultivated a set of managerial beliefs and attitudes, structural attributes, and
manufacturing practices to be congruent with their environment (Ward et al.,
1996; Nemetz and Fry, 1988; Parthasarthy and Sethi, 1992, 1993; Zammuto and
O'Connor, 1992). These firms have managerial beliefs and attitudes that focus
on improving productivity and lowering cost (Skinner, 1985). Their organizational
structure exhibits a functional orientation, has a multiple-level hierarchy, and
emphasizes sequential workflow. A powerful planning department and
managerial staff carry out most of the planning tasks, which in effect separates
work planning from work doing (Doll and Vonderembse, 1991). Typical
management style is command and control, and performance measures are
generally localized to individuals or departments. The manufacturing function is
buffered from changing customer demands through restricted customer contact
(Chase and Tansik, 1983). Technology is applied for localized optimization, and
project justification is usually based on anticipated cost reductions.

Manufacturers operating in a post-industrial environment exhibit different
managerial beliefs and attitudes as well as structural attributes. Their focus is to
deliver value-to-customers. Their organizational structure is process oriented,
with relatively few layers in the hierarchy and concurrent workflows. Workers plan
and execute their work, and the management style emphasizes collaboration and
consensus (Badore, 1992; Walton, 1985). These companies apply performance
measures that are company-wide rather than individual or localized measures

(Doll and Vonderembse, 1991). Many functions in the company have direct



contact with the customers (Chase et al., 1992), and technology is applied mainly
for the purpose of providing value to customers (Vonderembse et. al, 1997).
Project justification is based on expected increase in competitive advantages,
rather than expected cost savings.

The manufacturing practices may be different for industrial and post-
industrial firms (Ward et al., 1996; Nemetz and Fry, 1988). Manufacturing
enterprises operating in an industrial environment tend to have narrow product
lines with relatively long production runs. They deal with fluctuations in demand
by buffering the technical core with inventory, and their ‘schedule push’
production is based on demand forecasts from the planning department. Their
typical production layout is based on sequence of steps to manufacture a
product. Responsibilities for quality control in these companies fall heavily upon
separate quality control function, with finished-goods inspection being a primary
means for ensuring quality. Maintenance is carried out whenever there is a need,
i.e., @ machine breakdown. Multiple suppliers are maintained, the lowest cost
supplier being the primary supplier for the company.

In contrast, manufacturing practices of firms operating in a post-industrial
environment are characterized by broad product lines with short production runs
and quick change-over (De Meyer et al., 1989; Gerwin, 1993; Hall and Nakane,
1990). They deal proactively with demand fluctuations through building increased
level of flexibility in their production volume and product mix. Their product-
oriented layout is based on families of parts rather than the process-oriented

layout where similar machine types are grouped together (Wemmerlov and Hyer,
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1989; Huber and Brown, 1991). Quality is ensured through self-checking of each
operator, and more emphasis is placed on designing and manufacturing quality
products rather than inspecting finished goods (Deming, 1981, 1982, 1986).
Demand-pull is the primary form of production. Preventive maintenance is carried
out to reduce the level of machine breakdown (Nakajima, 1988). Relatively few
suppliers, and in some cases a single supplier, are used with the relationship
geared toward strategic alliances between the company and the supplier.

The characteristics of a post-industrial environment can be thought of as
exhibiting a higher level of uncertainty compared to that of an industrial
environment. Therefore theoretical support for this research can be gained from
the rich amount of research done in the field of strategy and organization theory
that explores the relationships between environmental uncertainty, managerial
beliefs and attitudes, and organizational structure. However, concepts that are
used in these literatures are usually defined in broad, general terms, aimed to be
applied in many different situations. Use of such broad, general terms may have
the strength of generalizability, but it may overlook some of the critical aspects of
external environment that are more manufacturing specific.

Post-industrial manufacturing literature (Skinner, 1985; Doll and
Vonderembse, 1991; Vonderembse et al., 1997; Koufteros et al., 1998), on the
other hand, has defined these critical aspects of external environment in
manufacturing terms, such as heterogeneous global market, narrow market
segments, short product life cycle, multiple customer criteria, and economies of

scope as the driving force for adopting manufacturing technology. One limitation



of post-industrial manufacturing literature, however, is lack of empirical research
that encompasses environmental and managerial, as well as manufacturing,
aspects of post-industrial manufacturing. Skinner (1985) and Doll and
Vonderembse's (1991) discussions were largely theoretical in nature.
Vonderembse et al. (1997) discussed the importance of integrating the
information flow before automating the manufacturing process, and supported
their theory based on four case studies. Koufteros et al. (1998) studied the
importance of time-based manufacturing practices through large-scale survey
research, but their research model does not include the external environment or
the internal environment (managerial beliefs and attitudes and organizational
structure) of firms.

The purpose of this research is to explore the relationship among the
firms’ (1) external environment, (2) internal environment (managerial beliefs and
attitudes and organizational structure), and (3) manufacturing practices. The
research intends to identify the critical aspects of external environment,
managerial beliefs and attitudes, and organizational structure, and develop valid
and reliable instruments that measure these critical aspects in terms that are
more manufacturing specific. In the course of doing so, this research attempts to
demonstrate that firms operating in a post-industrial environment have different
managerial beliefs and attitudes, organizational structure, and manufacturing
practices than firms operating in an industrial environment.

The overall framework that depicts the relationships between constructs

and its theoretical support are presented in Chapter 2. The research
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methodology for generating items appears in Chapter 3. This methodology
includes interviews with practitioners, expert evaluation, Q-sort method, and a
pilot study with 40 firms. Large-scale survey methods, reliability and validity
results are reported in Chapter 4. In Chapter 5, the results of hypotheses testing
are shown, using LISREL methodology. Chapter 6 concludes with summary of
research findings and major contributions, recommendations for future research,

and implications for managers.



CHAPTER 2: THEORY DEVELOPMENT

The research framework in Figure 2.1 depicts the relationship among the
firms' external environment, internal environment (managerial beliefs and
attitudes and organizational structure), and manufacturing practices. The external
environment includes the level of market heterogeneity, the intensity of market
forces, the importance of technology, and the diversity of customer requirements
(Bayus, 1994; Chase et al., 1992; Doll and Vonderembse, 1991; Ferdows and De
Meyer, 1990; Lawrence and Dyer, 1983; Manufacturing Studies Board, 1986;
Nobel, 1995; Skinner, 1985; Vonderembse et al., 1997; MacDuffie et al., 1996;
Young, 1985). “Post-industrial environment' is defined as an external
environment, perceived by the managers, as having high degrees of: (1)
heterogeneity in their market, (2) many narrow market segments, (3) short
product life cycle, (4) economies of scope as driving force for adopting
manufacturing technology, and (5) multiple criteria for customer satisfaction. The
terminology "post-industrial environment" is derived from Huber (1984) who, in
the course of describing the characteristics of post-industrial organizations,
describes the characteristics of post-industrial society within which post-industrial
organizations need to operate and cope with for their survival.

The environment drives changes in the organization's internal
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environment including its managerial beliefs and attitudes and its organizational
structure. Managerial beliefs and attitudes include the organization's approach to
managing its internal resources (e.g., equipment and employees), organization of
work, scope of decision-making, and the focus of managing its relationships with
customers and suppliers (Clark et al., 1987; Gerwin and Kolodony, 1992;
Leonard-Barton, 1992; Nemetz and Fry, 1988; Van de Ven, 1986; Walton, 1985;
Wheelwright and Hayes, 1985). Managerial beliefs and attitudes of firms in the
post-industrial stage is defined as having the characteristics of: (1) investments in
facilities and equipment for intellectual work, (2) team-work on integrative tasks,
(3) decision making based on integrated perspective, (4) management based on
collaboration and consensus, (5) focus on value to customers, and (6) long-term
strategic partnership with suppliers. Since there is no specific terminology that
encompasses all these dimensions at the same time, we would call it, in this
research, as "integrative managerial beliefs and attitudes." The terminology is
derived from the fact that these managerial beliefs and attitudes of firms in the
post-industrial stage focus on upgrading and bring together the skills and
intellectual capacity of its employees and suppliers (integration of resources) by
means of teamwork and collaboration (integration of processes) for the single
purpose of providing value to customers (integration of purposes).
Organizational structure includes the centralization of authority, the degree
of formalization, and patterns of communication (Blau, 1970; Dewar and Werbel,
1979; Germain, 1996; Germain et al., 1994; Gerwin and Kolodony, 1992; Ruekert

et al, 1985, Swamidass and Newell, 1987; Walton, 1985). Organizational
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structure of firms in the post-industrial stage is defined as having the
characteristics of: (1) decentralized decision making for operational decisions, (2)
rules and regulations that encourages creative, autonomous work and learning,
(3) few layers in organizational hierarchy, (4) high level of horizontal integration,
and (5) high level of vertical and horizontal communication. Many researchers
have called organizational structure that has these characteristics "organic
structure," as opposed to "inorganic" or "mechanistic structure" (Daft, 1995;
Lawrence and Lorsch, 1967, Nahavandi, 1993; Nemetz and Fry, 1988;
Parthasarthy and Sethi, 1992, 1993; Zammuto and O’'Connor, 1992; Doll and
Vonderembse, 1991).

An organization's managerial beliefs and attitudes and its organizational
structure impact the ability of the firm to develop manufacturing practices that are
appropriate for the environment. Manufacturing practices include the extent to
which employees participate in problem solving efforts, manufacturing processes
are altered to achieve faster response to customer needs, and suppliers are
integrated into the manufacturing process (Ansari and Modaress, 1988; Brown
and Mitchell, 1991; Deming, 1986; Garvin, 1983; Hall, 1987, Huber and Hyer,
1985; Huber and Brown 1991; Juran, 1991; Koufteros et al, 1998; Monden 1983;
Schonberger, 1986; Shingo, 1985; Suzaki, 1987). Manufacturing practices
adopted by manufacturing firms in the post-industrial stage are: (1) shop-floor
employee involvement in problem solving, (2) reengineering setup, (3) cellular
manufacturing, (4) quality improvement efforts, (5) preventive maintenance, (6)

dependable suppliers, and (7) puil production. These are called "time-based
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manufacturing practices," and are thought of as manufacturing practices that
became prominent as the nature of external environment shifted from industrial
to post-industrial (Koufteros, 1995; Koufteros et al., 1998).

Before developing measures for these variables and testing their
relationships, it is theoretically sound to first identify, define, and discuss various
constructs. We also need to have sufficient theoretical support for the
hypothetical relationships between these variables. This is done through the

following review of literature and theoretical rationale.

2.1. EXTERNAL ENVIRONMENT
External environment is defined as the external context of a manufacturing
enterprise, as perceived by its managers. External environment is an important

variable in the organization theory and post-industrial manufacturing literature.

2.1.1. External Environment in Organizational Literature

In the organizational literature, environmental uncertainty has been a
central concept in seeking to explain the relationship between organizations and
their environments (Milliken, 1987). In their review paper, Jauch and Kraft (1986)
summarized three different approaches to environmental uncertainty that have
been adopted by researchers; classical views, transition views, and process
views. Classical views think of external environment as a source of uncertainty;
reality of the objective environment influences decisions, structure, and

performance (March and Simon, 1958; Burns and Stalker, 1961; Chandler, 1962;
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Cyert and March, 1963; Emery and Trist, 1965). From the transition perspective,
the source of uncertainty is both external and internal; some also suggest that
decision-makers have choices and influence the environment (Thompson, 1967;
Terreberry, 1968; Perrow, 1970; Child, 1972; Galbraith, 1973). There are also
process views, which tend to ignore objective properties of the environment.
They argue that the decision-maker’s perceptions, influenced by internal factors,
mediate the link between uncertainty and system characteristics (Lawrence and
Lorsch, 1967; Duncan, 1972, 1973; Downey and Slocum, 1975; Van de Ven et
al., 1976; Downey et al., 1977; Tung, 1979).

This review shows that research work on environmental uncertainty has
shifted away from “objective” to “subjective’” or “perceived’ environmental
uncertainty (Jauch and Kraft, 1986). The reason for this shift was that
researchers were widely in agreement that perceived environmental uncertainty
mediates the relationship between the objective environment and a firm's
strategic response (Jauch and Kraft, 1986; Matthews and Scott, 1995). This
does not mean, however, that the objective environment is not an important
factor for organizational design or performance. As Jauch and Kraft (1986) have
pointed out, “to argue that ‘objective’ reality has no impact is as foolish as to
argue that perception of the environment has no influence” (Jauch and Kraft,
1986: p. 784). Tinker (1976) has also warned that to study perceptions alone
would reduce the study of organizations to a “problem of psychoanalysis of

actors” (Tinker, 1976).
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In order to avoid the problem, an expanded model that includes both the
objective and perceived environmental uncertainty has been proposed (Jauch
and Kraft, 1986). Alternatively, some have suggested that it is necessary to
measure environmental uncertainty objectively as a means of attempting to
validate the perceptual measures (Aldag and Storey, 1975; Starbuck, 1976).
Attempts to do so, however, have resulted in inconsistent findings (Tosi et al.,
1973, Snyder and Glueck, 1982). Moreover, Buchko (1994) found that while the
perceived environmental uncertainty scale demonstrated internal consistency,
stability as measured by test-retest correlations was inadequate. He states:

“Perceptions of environmental uncertainty may be a key
variable in understanding managers’ actions, but those perceptions

may vary over time and be easily influenced by events in the

environment of an organization... It is possible that perceptions of

environmental uncertainty are inherently fragile and unstable and

likely to change very quickly as a result of changes in the external

environment of an organization” (Buchko, 1994).

This literature review shows that the issue of adopting either an objective
or perceived environmental uncertainty construct should be approached with
caution. It also shows that if we were to adopt the perceived environmental
uncertainty construct, then careful reasoning and efforts should be made to
increase the stability of the measurement scale.

Another aspect of environmental uncertainty construct worth mentioning is
the differing perspectives on the construct that remain common in the literature.
Matthews and Scott (1995) points out that “multiple definitions of uncertainty

have been offered in the literature, including lack of knowledge for decision-

making (Duncan, 1972; Lawrence and Lorsch, 1967, Thompson, 1967); choice
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(Child, 1972); complexity (Galbraith, 1973); unpredictability (Cyert and March,
1963); and turbulence (Emery and Trist, 1965).” While some have proposed
different types of perceived environmental uncertainty (e.g., state, effect, and
response uncertainty, proposed by Milliken, 1987), a number of researchers have
proposed a further differentiation of the construct by the source of uncertainty
(Duncan, 1972; Jauch et al., 1980; Khandwalla, 1977; Tosi and Slocum, 1984)
For example, Matthews and Scott (1995) investigated how the perception of
environmental uncertainty in each of eight environmental sectors (customers,
suppliers, distributors, competitors, government, public attitudes, technology, and
financial markets) differentially affects strategic and operational planning in small
business firms. Recent research on environmental uncertainty is moving toward
the direction of considering these different dimensions of environmental
uncertainty and their effects separately (Gerloff et al., 1991, Fahey and
Narayanan, 1986; Miller, 1992, 1993; Werner et al., 1996; Matthews and Scott
(1995).

This variety of research streams in the organizational literature in relation
to environmental uncertainty demonstrates the fact that in the future, there could
be lots of avenues to explore the external environment variable. Within the
current stage of research in the post-industrial literature, it seems sufficient to
identify the muitiple dimensions / sub-constructs of the variable and their varying
levels of effect on internal environment and manufacturing practices of

manufacturing firms.



15

2.1.2. External Environment in Post-industrial Manufacturing Literature

In the post-industrial literature, Huber (1984) describes how society is
moving from an industrial to a post-industrial era. As the rate of change in life
style and technology accelerates, a greater challenge is presented to
organizations that operate in the post-industrial stage. Management is pressed
with the burden to acquire a greater amount of information to make the “best’
decisions. Thus, decision-makers should create a structure where they can cope
with the equivocality in the environment and consistently make appropriate
decisions for their organization (Huber, 1984; Daft and Lengel, 1986).

The overall change of society from industrial to post-industrial is affecting
manufacturing firms as well. Doll and Vonderembse (1991) claim that the driving
force for the change from craft to industrial was technology, particularly mass
production. This was also accompanied by growth in domestic market, which
enabled firms to produce standardized products in large volume and sell them to
customers, who demanded low-cost, quality products. As society moved from an
industrial to a post-industrial environment, the scope of the market became
global, and the customer requirements became more diverse. With the increase
in competition, firms need to deliver products/services to customers who now
require satisfaction across multiple criteria, such as cost, quality, delivery,
flexibility, time, and service, all at the same time. Also occurring is the
development and sophistication of flexible manufacturing technology, which is
enabling firms to satisfy those multiple customer requirements, simultaneously.

it is interesting to note the similarities and differences between
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organizational literature and post-industrial manufacturing literature in dealing
with the external environment. Both streams of research think of external
environment as an important variable in relation to organizational change,
organizational design, and performance. Post-industrial manufacturing literature,
however, has not gone deep enough to distinguish between objective versus
perceived attributes of external environment and its effect on the organization.
The post-industrial manufacturing literature has not adequately developed or

operationalized multiple sub-constructs for the external environment.

2.1.3. |dentification of Sub-Constructs for External Environment

The sub-constructs focus on the difference between an industrial and a
post-industrial environment. Some theoretical descriptions of industrial and post-
industrial environment can be found in Doll and Vonderembse (1991), Huber
(1984) and Vonderembse et al. (1997), but they were not broken down to sub-
constructs and operationalized for research. This provides both challenge and
opportunity for researchers in post-industrial manufacturing. This research takes
the challenge by focusing on the managers' perception on the external
environment. It attempts to identify and verify the various dimensions of external
environment. The list of sub-constructs, along with their definitions and

supporting literature, are provided in Table 2.1.

2.1.3.1. Level of Market Heterogeneity

The “level of market heterogeneity” is the degree to which markets exhibit
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differences and similarities with respect to competitors and customers. In the
industrial stage, a firm competes in national markets where its competitors often
have the same labor costs and problems, a common supplier base, and similar
overhead costs. In many cases, a firm may hire key employees from its
competitors so that management's approach is often similar to its competitors.
This significantly reduces the dimensions of competition (Vonderembse et al.,
1997). Skinner (1985) describes how the American self-concept of industrial
leadership was shaken severely during the 60’s and 70's as foreign competitors
entered the market place. Manufacturing capabilities have spread worldwide
rapidly (Manufacturing Studies Board, 1986), resulting in a growing global
competition that is changing our ‘mind set” of how the management of
manufacturing should be carried out (Young, 1985; Doll and Vonderembse,
1991; Johansson et al., 1993). In this new post-industrial era, markets are
increasingly complex, changing, and uncertain (Lawrence and Dyer, 1983; Doll
and Vonderembse, 1991). As a result, markets that were similar on many

dimensions of competition have become very different.

2.1.3.2. Degree of Market Segmentation

The “degree of market segmentation” is the degree to which market
segments are narrow versus large.” Market segments in the industrial age are
characterized by their large size and stability, which enabled manufacturing firms
to produce standardized products in mass volume (Skinner, 1985). This makes

investments in hard automation attractive and causes competition to focus on
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achieving economies of scale. In the post-industrial age, accelerated rate of
market change and increased market variety results in segmented markets
(Bayus, 1994, Vonderembse et al., 1997). Industrial stage firms are seeing their
markets constantly shrinking as competitors design and build high-quality
products at lower costs to satisfy a specific market niche (Doll and Vonderembse,

1991; Vonderembse et al., 1997).

2.1.3.3. Length of Product Life Cycle

The “length of product life cycle’ is the degree to which the time span from
a product's market introduction to its decline is short versus long. Accelerated
rate of market change and increased competition in the post-industrial age are
resulting in the shortening of the product life cycle (Bayus, 1994). Affluent and
discriminating customers demand for greater choice in new and different
products (Doll and Vonderembse, 1991). Products made in the post-industrial
age may have greater durability (e.g., automobiles), but changing customer
preferences are shortening the period of a product’s life cycle. This is forcing
companies to develop new products and to improve existing ones continuously

(Bayus, 1994; Vonderembse et al., 1997).

2.1.3.4. Driving Force for Manufacturing Technology
The “driving force for manufacturing technology” is the degree to which the
adoption of manufacturing technology is driven by economies of scope versus

economies of scale. The history of manufacturing in the industrial age is the
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history of perfecting the art of mass production. Applying division of |abor,
scientific management, and hard automation for a narrow scope of standardized
products resulted in U.S. manufacturing leadership until the 60's (Skinner, 1985).
However, these inflexible production and management systems were unable to
perform effectively in the post-industrial era (Vonderembse et al., 1997). The
concept of economies of scope is requiring firms to build volume across a
production facility by quickly and economically producing a variety of product at
decreased volume per product (Goldhar and Jelinek, 1983; MacDuffie et al.,
1996; Vonderembse et al., 1997; Doll and Vonderembse, 1991). Technological
advances such as CAD, robots, and flexible manufacturing systems (FMS) and
ideas such as economies of scope appear to offer opportunities to capture
flexibility and efficiency at the same time (Goldhar and Jelinek, 1983; Doll and

Vonderembse, 1987).

2.1.3.5. Number of Customer Requirements

The “number of customer requirements” is the degree to which customer
satisfaction depends upon many versus few criteria. In the industrial age,
customer focused the product price and sometimes its high quality. However,
customer purchase decisions are increasingly based on a combination of criteria,
such as price, product performance and features, quality, delivery, and service
(Doll and Vonderembse, 1991; Chase and Garvin, 1989; Chase et al., 1992). The
advancements in manufacturing technology are enabling firms to overcome the

traditional notion of trade-offs (Skinner, 1969) to exhibit muitiple competitive



capabilities at the same time (De Meyer et al., 1989; Ferdows and De Meyer,
1990; Noble, 1995). These heighten capabilities and continuing competitiveness
are enabling already affluent and discriminating customers to demand greater

choice and satisfaction (Doll and Vonderembse, 1991).

2.2. MANAGERIAL BELIEFS AND ATTITUDES

The external environment, as perceived by the managers, has an effect on
their managerial beliefs and attitudes. Managerial beliefs and attitudes are a set
of values and norms of behavior widely shared among managers that affect their
way of thinking, decision-making, and work. A discussion of the related
organizational and manufacturing literature helps to define managerial beliefs

and attitudes.

2.2.1. Organizational Culture in Organizational Literature

Managerial beliefs and attitudes are a part of the organizational culture.
The following definitions of organizational culture, as summarized by Pepper
(19995), help to clarify the relationship.

A focus on culture helps us focus on the assumptions that drive the
way things are done in the organization (Smircich, 1985).

Culture is a set of important assumptions (often unstated) that
members of a community share (Sathe, 1983).

Culture shapes the character of an organization (Morgan, 1986).

Culture is a basic pattern of assumptions... that has worked well
enough to be considered valid and, therefore, to be taught to new
members as the correct way to perceive, think, and feel in relation
to those problems. (Schein, 1986).
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Culture consists of the publicly and privately accepted meanings of

a given group that serve to define their understanding of reality

(Pettigrew, 1979).

Culture is the way things get done in the organization (Deal and

Kennedy, 1982)

How the organizational culture is defined may depend upon where the
investigator believes culture comes from (Pepper, 1995; Smircich, 1983). First,
culture may be viewed as an external variable, imported into the organization
from outside. In this view, the organization tends to reflect the beliefs, values,
and attitudes of the host culture. Second, culture may be viewed as an internal
variable. In this view, organizational culture is a social reality that resuits from
the unique transactions of the participants within the organization, which may or
may not reflect the culture outside the organization. Third, culture may be
viewed as a root metaphor. In this view, organizational culture is no longer a
variable, but rather an extension of psychodynamic processes of organization
members (Smircich, 1983).

Besides these differing views on where the culture comes from, Allaire
and Firsirotu (1984) have identified eight major schools of thought relating to
corporate culture, each with its own major theorists and research traditions.
Given this diversity in approaches to organizational culture and the different
terminology they employ, researchers seem to “take a stand” in defining culture
in their respective research. For example, in investigating industry determinants

of organizational culture, Gordon (1991) states that his view of culture is “(in

accordance with) the cognitive and ecological-adaptationist schools of thought,
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as defined by (Allaire and Firsirotu, 1984)."

Schein (1986, 1992) further defines three different levels of cultural
phenomena in organizations. At the surface we have the level of artifacts, which
are visible organizational structures and processes. This includes all the
phenomena that one sees, hears, and feels when one encounters a new group
with an unfamiliar culture. Below this is the level of espoused values, which are
manifested as strategies, goals, and philosophies, and their espoused
justifications. This represents the sense of what “ought to be,” as distinct from
‘what is." Even below that is the level of basic underlying assumptions, which
are unconscious, taken-for-granted beliefs, perceptions, thoughts, and feelings.
This is the ultimate source of values and actions (Schein, 1986, 1992).

To illustrate his point, Schein (1992) gives an example of how an
individual beliefs and actions can go through the cognitive transformation to
become part of an organizational culture:

“For example, in a young business if sales begin to decline,
a manager may say, ‘We must increase advertising' because of her
belief that advertising always increases sales. The group, never
having experienced this situation before, will hear that assertion as
a statement of that manager's values: ‘She believes that when one
is in trouble it is a good thing to increase advertising." What the
leader initially proposes, therefore, cannot have any status other
than a value to be questioned, debated, challenged, and tested.

If the manager convinces the group to act on her belief and if
the solution works and if the group has a shared perception of that
success, then the perceived value that advertising is ‘good’
gradually starts a process of cognitive transformation. First, it will
be transformed into a shared value or belief and, ultimately, into a
shared assumption (if action based on it continues to be
successful). If this transformation process occurs — and it will occur
only if the proposed solution continues to work, thus implying that it
is in some larger sense ‘correct and must reflect an accurate
picture of reality — group members will tend to forget that originally
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they were not sure and that the proposed course of action was at

an earlier time debated and confronted” (Schein, 1992).

According to Schein (1992), “the essence of a culture lies in the pattern of
basic underlying assumptions, and once one understands those, one can easily
understand the other more surface levels and deal appropriately with them.” In
other words, even though the levels of artifacts and espoused values reflects
culture, only the third is the essence of culture (Schein, 1992). But as Gordon
(19991) has pointed out, researchers have considered each level to be an
important part of the study and understanding of organizational culture (Barney,
1986; Broms and Gahmberg, 1983; Tunstall, 1985). Therefore, in one's study, a
researcher may focus on the level of “espoused values” instead of the “basic
underlying assumptions” level of organizational culture.

Researchers have developed many cuiture dimensions over the years
(Deal and Kennedy, 1982, Buono and Bowditch, 1989; Nahavandi and
Malekzadeh, 1988; Denison, 1990; Rousseau, 1990, Zammuto and Krakower,
1991; O'Reilly et al., 1991). Some examples are: degree of risk and speed of
feedback (Deal and Kennedy, 1982), thick (strong) versus thin (weak) culture
(Buono and Bowditch, 1989), multiculturalism versus unicuituralism (Nahavandi
and Malekzadeh, 1988), group, developmental, hierarchical, and rational culture
(Zammuto and Krakower, 1991). One of the most comprehensive list comes
from the Organizational Culture Profile (OCP), which is composed of 54 item
sets, and categorized as innovation, stability, respect of people, outcome

orientation, attention to detail, team orientation, and aggressiveness (O'Reilly et
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al., 1991). The Organizational Culture Inventory developed by Human
Synergistics Inc. describes twelve generic dimensions of culture (achievement,
self-actualizing, humanistic and encouraging, affiliative, approval, conventional,
dependent, avoidance, oppositional, power, competitive, and perfectionistic) that
are arranged in three styles with four dimensions for each group: constructive,
passive-defensive, and aggressive-defensive, respectively (Cooke and Szumal,
1993). The field is moving toward the direction of establishing a robust set of
culture dimensions, which would enable researchers to make meaningful

comparisons across organizations and industries (Chatman and Jehn, 1994).

2.2.2. Infrastructure/Social Systems in Manufacturing Literature

Technological determinism, which claims there is always one best way of
managing technology, is the basis of work design for firms in the industrial stage.
Accordingly, this optimal arrangement of technology results in maximum
efficiency and productivity. Once accomplished, the social system (people)
adapts to technical systems. Sociotechnical systems (STS) theory is in contrast
with technological determinism. STS provides a useful way of thinking about the
role of social systems in post-industrial manufacturing (Gerwin and Kolodny,
1992; Susman and Chase, 1986; Huber and Brown, 1991). STS asserts that
social and technical aspects of work design should be considered
simultaneously. People and machines are complementary, and there is more
than one way to design the organization (Gerwin and Kolodny, 1992).

As more and more manufacturing firms adopt advanced manufacturing
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technology, the nature of work is becoming increasingly intellectual (Doll and
Vonderembse, 1991; Zuboff, 1984; Weick, 1990). Because of this change,
manufacturing firms are challenged by internal issues that deal with the growing
equivocality of high process/product technology (Zuboff, 1984, Weick, 1990).
Post-industrial firms need to learn continually from past experiences, from
outside sources, through experimentation, and by transferring knowledge
throughout the organization (Garvin, 1993; Leonard-Barton, 1992; Levitt and
March, 1988; Cohen and Levinthal, 1990). This enhances flexibility and improves
their response to changing customer needs and advancing technology. To cope
with these socio-system issues, post-industrial manufacturing firms are
organizing their workers into self-directed work groups (Doll and Vonderembse,
1991; Gerwin and Kolodny, 1992). Shop floor employees are encouraged to
participate in problem solving activities (Koufteros et al., 1998). Middle managers
are encouraged to take the transformational role, which includes path finding,
problem solving, and implementation (Beatty and Lee, 1992). The work
management is moving from control model to commitment model, with the
transitional model of worker involvement is observed in greater scale (Walton,
1985). The reward systems are designed to encourage working in teams (Doll
and Vonderembse; 1991).

Social systems change is a compelling concern as firms shift from
industrial to post-industrial manufacturing. Researchers have reported on the
significance of social systems in the success of CIM implementation (Doll and

Vonderembse, 1987, Twigg et al., 1992), AMT implementation (Ramamurthy and
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King, 1992; Maffei and Meredith, 1994, 1995; Beatty, 1992; Beatty and Lee,
1992; Zammuto and O’'Connor, 1992), FMT implementation (Nemetz and Fry,
1988, Parthasarthy and Sethi, 1992), just-in-time (JIT) and time-based
manufacturing implementation (Koufteros et al., 1998), and organizational
innovation implementation (Leonard-Barton, 1988; Nord and Tucker, 1987). The
concept of product-focused actions, self-regulating work groups, and multi-skilled
workers are enabling factors for manufacturing/assembly cells, flexible
manufacturing/assembly systems, and flexible focused factories (Gerwin and
Kolodny, 1992). Empowering and motivating shop floor employees to participate
in problem solving is the basis of TQM and JIT (Sugimori et al., 1977; Hall, 1987,
1993). Organizational culture and structure that encourages employee
participation and flexibility is suggested as a necessary condition for success in
FMT/AMT implementation (Nemetz and Fry, 1988; Parthasarthy and Sethi, 1992,
1993; Zammuto and O’Connor, 1992). These literatures are in agreement that
excellence in manufacturing in the post-industrial era can be achieved only

through changes in mindset that values the flexibility and creativity of people.

2.2.3. ldentification of Sub-Constructs for Managerial Beliefs and Attitudes

The organizational literature focuses on the assumptions underlying
culture while the manufacturing literature focuses on the artifacts and espoused
values of culture (as described and distinguished by Schein, 1986, 1992). This is
understandable, for manufacturing literature has more interest in observing what

is actually present (e.g., organizational structures and processes) and evaluating
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the underlying values (e.g., strategies, goals, and philosophies) that would lead
to excellence in manufacturing. Organizational literature, however, rightfully
argues that what really matters is the underlying (and thus deeply hidden)
assumptions in organizational culture, for this is the ultimate source of values and
actions (which are more manifested and thus observable), not visa versa
(Schein, 1992).

Skinner (1985) helps to bridge this gap between the organizational
perspective and the manufacturing perspective. He describes changes in
external environment that forced the managers to change their fundamental
perspectives at the level of basic underlying assumptions:

“During the next twenty years (1960-1980), the American
self-concept of industrial leadership was severely shaken, first by a
growing inability to compete in the steel and auto industries and the
resulting flood of imports, then by similar catastrophes in dozens of
other industries led by the electrical machinery, machine tools,
textile equipment, and consumer electronics industries.

By 1980 there were many indications that nationwide
confidence in manufacturing leadership had largely collapsed. The
business periodicals ran countless articles on our ‘industrial
malaise,’ ‘the loss of the work ethic,, and the need for
‘reindustrialization’... Industrial analysts and managers returned
from Japan to report that we were outthought and outclassed in
every area of production management... The turnabout in resuits
was only outleveraged by the total cave-in of pride in U.S. industrial
might, matched, in some instances, with scathing criticism of the
people who had managed ‘our way to industrial decline'...."
(Skinner, 1985).

Here, we read a vivid description of how the changes in external
environment resulted in the changes in managerial beliefs and attitudes, at the

level of basic underlying assumptions. This understanding and changes in basic

assumptions, though, does not come very easily. Gordon (1991) describes the
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cultural inertia, especially at the level of underlying assumptions, in the following
passage:

“When a company’s industry environment changes in terms
of the competitive environment, customer requirements, or societal
expectations, behaviors based on past assumptions and values are
likely to be ineffective; thus, the company is likely to experience
negative results. Such a condition creates a pressure for change,
but the culture, based upon successful lessons from the past,
resists change.

Fortunately, environmental changes rarely require cuitural
changes at the level of assumptions, because these would involve
a total restructuring of an industry. Such changes can be brought
about, for example, by changes in societal expectations (including
regulation or deregulation), the addition of significant new
technologies or substitutes, the entrance of different types of
competitors, or, possibly, the maturation of an industry. Even with
such powerful influences as these, however, cultural change at the
level of assumptions may not be possible unless many of the
people, or their positions, change...” (Gordon, 1991).

This understanding of cultural inertia at the assumption level provides both
challenges and insights for this research. Skinner (1985) describes great
changes in the external environment that began in the early 20™ century,
accelerated after World War Ii, and culminated in the 1970s. It would be logical to
assume that changes in the external environment would have been observed
and appropriate actions would be taken. Cultural inertia and management's
perception of culture may help to explain the delays in implementation. This
provides some rationale for the research, which focuses on managerial beliefs
and attitudes. It provides some theoretical rationale for defining “external
environment” on the basis of manager's perspective, instead of the objective
nature of the construct. How managers view their external environment has a

significant bearing on how they think the firm should be managed. The nature of
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external environment, as perceived by the managers, would have a direct
relationship with their managerial beliefs and attitudes. Sub-constructs for
managerial beliefs and attitudes are described in the following sections. The six

sub-constructs, along with their definitions and supporting literature, are shown in

Table 2.2.

2.2.3.1. Goals for Investing in Facilities and Equipment

The “goals for investing in facilities and equipment” is the degree to which
the objective for investing in facilities and equipment is to leverage intellectual
work among workers versus to control costs. Nemetz and Fry (1988) have
distinguished and compared what they call “mass production technology
organizations” with “flexible manufacturing technology (FMT) organizations” in
terms of environment, strategy and organizational design. They proposed that
mass production technology organizations function well in stable environment
with little change and low complexity, long product life cycle, and low
differentiation in product features. The fitting strategy then would be to control
the environment, accomplish economies of scale, and cost leadership. FMT
organizations, however, is more fitting in turbulent and complex environment with
dynamic changes, short product life cycle, and highly differentiated products.
The strategy of choice then would be to adapt to environment, achieve
economies of scope, and pursue competitive advantages in product quality, low

cost, dependability, and flexibility (Nemetz and Fry, 1988).
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Parthasarthy and Sethi (1992) also proposed, and later verified through
their empirical research (1993), that performance of an flexible automation firm is
higher when its business strategy reflects scope flexibility choices, speed
flexibility and/or quality leadership choices, but is lower when its business
strategy involves cost leadership (Parthasarthy and Sethi, 1992, 1993).
Ramamurthy and King (1992) have found, through their case studies of firms that
have implemented computer integrated manufacturing (CIM), that financial
considerations still tend to dominate corporate strategies in the U.S. However,
they quote on one manager's comment that “traditional evaluation methods,
focusing largely on savings in direct labor costs, is misieading.” Managers report
that it was extremely difficult to justify CIM purely on economic / financial
considerations, for benefits were more intangible and qualitative (Ramamurthy
and King, 1992). Skinner (1985) argues that manufacturing leadership (in the
post-industrial era) will be more successful if it can let go of its heritage of a
unidimensional framework of productivity and standardization and see the factory
as an instrument for competitive success. The factory would handle a
continuous shifting of manufacturing tasks as they are presented by the changes

in technology, the competitive situation, and the firm's strategy.

2.2.3.2. Organization of Work
The “organization of work flow” is the degree to which workers are
expected to work together in integrative tasks versus work individually on

specialized tasks. Vonderembse et al. (1997) state that ‘... competing
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successfully in the post-industrial environment requires firms to reexamine their
approach to integration and automation.” They suggest that firms should first
examine the relationships between the parts of the manufacturing system before
automating those parts. [|f manufacturing systems are to be designed and
operated to be responsive to the “voice of the customer”, collaborative efforts are
necessary among a variety of individuals with different backgrounds and training
(Doll and Vonderembse, 1991).

This is in sharp contrast with the industrial way of organizing work, which
is based on division of labor. Throughout the industrial age, the emphasis has
been on seeking efficiencies through the functional specialization of jobs. To
increase responsiveness to customers, firms are combining, not dividing labor
(Davenport and Nohria, 1994). Self-regulating work groups and muiti-skilled
workers are thought to be the enabling factor for manufacturing/assembly cells,
flexible manufacturing/assembly systems, and flexible focused factories (Gerwin
and Kolodny, 1992). Workers are put into teams to learn from each other, and
become flexible in work assignment and in response to changing customers

needs (Doll and Vonderembse, 1991).

2.2.3.3. Scope in Decision Making

The “scope in decision making® is the degree to which decisions are
expected to be based on integrated perspective versus functional perspective. In
the industrial age, work was divided into individual and functional tasks and

decisions were made with the goal of local and functional optimization. As this



34

approach was applied to automation, islands of automation were created
because management did not have a system perspective (Van de Ven, 1986;
Vonderembse et al., 1997). When Skinner (1969) applied this attitude to the
process of strategic decision making, he recognized manufacturing strategy as
the missing link in corporate strategy (Skinner, 1969). Prior to this, manufacturing
usually had the role of “minimizing manufacturing's negative potential,” or, at
best, “achieving parity with competitors.” (Wheelwright and Hayes, 1985).

The fast-moving, turbulent environment of the post-industrial age requires
managers to have decisions based on holistic and integrative perspectives.
Employees should be capable of seeing the whole in the part and making
decisions that add value to customers (Van de Ven, 1986). This is the goal of
cross-training in post-industrial firms (Vonderembse et al., 1997). From a
functional perspective, manufacturing should “provide credible support to the
business strategy” and even ‘pursue a manufacturing-based competitive

advantage” (Wheelwright and Hayes, 1985).

2.2.3.4. Management Mechanism

“Management mechanism” is the degree to which management tasks are
expected to be carried out by collaboration and consensus versus by command
and control. Walton (1985) describes and contrasts two different models for work
force management. The traditional model, refined and institutionalized over the
first half of this century, focuses on subdividing work into small tasks, clearly

fixing job responsibilities, and holding individuals accountable for specific job
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requirements. The primary vehicle for management in this model was command
and control. However, a new model of work force management is emerging,
where jobs are designed to be broader and to combine planning and
implementation activities. Individual responsibilities are often contingent upon
changing conditions. Teams, rather than individuals, often are the unit
accountable for performance. The common thread of the policy elements of the
new model is first to elicit employee commitment and then to expect
effectiveness and efficiency to follow as second-order consequences (Walton,
1985).

In the industrial age, work was primarily unskilled, manual labor with
functionally specialized intellectual work carried out by a few engineers,
specialists, and managers. Workers were required to execute their tasks in the
“‘one best way" specified by the management (Doll and Vonderembse, 1991).
Workers were generally viewed as unhappy, incompetent, and not committed to
work; a potentially annoying force that needs to be controlled (Skinner, 1985). In
the post-industrial manufacturing firms, however, work is primarily intellectual.
The work groups are capable of self-direction because they understand how their
activities add value to the customers (Doll and Vonderembse, 1991). Workers
are viewed as capable of learning from past experiences, from outside sources,
through experimentation, and by transferring knowledge throughout the company
(Leonard-Barton, 1992), a potential source for competitive advantage (Waliton,

1985; Noe and Ford, 1992; Noe et al., 1994, Pfeffer, 1994).



2.2.3.5. Focus of Managerial Tasks

The “focus of managerial tasks” is the degree to which management
focuses on providing value to customers versus controlling costs. In an industrial
environment, where customers’ requirements are well known and market
conditions are stable, management can focus on the issue of efficiency and
productivity (Skinner, 1985; Doll and Vonderembse, 1991). In this environment,
cost leadership was the strategy of choice (Nemetz and Fry, 1988, Parthasarthy
and Sethi, 1992, 1993). In the post-industrial environment, where customer
requirements are complex and constantly changing, listening to the “voice of the
customers” becomes the most critical aspect of business management (Doll and
Vonderembse, 1991). All aspects of managerial tasks, including technology
implementation, work organization, and strategy formulation, focuses on
responding to the changing customer needs (Nemetz and Fry, 1988,

Parthasarthy and Sethi, 1992, 1993).

2.2.3.6. Focus of Supplier Relationships Management

The “focus of supplier relationships management” is the degree to which
the focus of supplier relationships management is to achieve long-term strategic
partnership for competitive advantage versus short-term reduction in costs. In
industrial manufacturing firms, purchasing departments seek muitiple sources of
supply to ensure availability and keep purchase price low. To maximize
purchasing performance, buyers squeeze suppliers for price reductions and offer

littie in return. Short-term contracts are the norm, and this discourages suppliers
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from developing capabilities to satisfy specific customer needs (Koufteros, 1995).
In post-industrial manufacturing firms, suppliers are viewed as an extension of
the manufacturing enterprise (Doll and Vonderembse, 1991). Japanese
automobile manufacturers are reported to have developed and managed
superior supplier relationships, characterized as long-term, strategic partnership,
which resulted in significant fraction of advantage in new product development
lead time and cost (Clark, 1989; Clark et al., 1987). Having less number of
suppliers, and adoption of supplier evaluation system, is described as an

important part of lean production system (Jones, 1992).

2.3. ORGANIZATIONAL STRUCTURE

Organizational structure is the way responsibility and power are allocated,
and work procedures are carried out, among organizational members.
Organizational structure is examined as an important variable within

organizational and manufacturing literature.

2.3.1. Organizational Structure in Organizational Literature
Daft (1995) states that “significant changes are occurring in organizations
in response to changes in the society at large.” He called the old paradigm as
mechanistic management, and the new paradigm as organic paradigm. He
explains:
“In the old paradigm, environments were more certain than
they are today, technologies tended to be routine manufacturing

processes, and organizations were suited to large size and efficient
production in which employees were treated as just another
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exploitable resource. Internal structures tended to be vertical,
functional, and bureaucratic. The organization could use rational
analysis and be guided by patriarchal values reflected in the vertical
hierarchy and superior-subordinate power distinctions.

The new paradigm recognizes the unstable, even chaotic
nature of the external environment. Technologies are typically
nonroutine, and small size is as important as large size, with more
emphasis on effectiveness and work cultures that empower
employees and nurture a muiticultural work force. In the new
paradigm, organizations are based more on teamwork, clan control,
face-to-face interactions, frequent innovations, and a learning
approach. Qualities traditionally considered egalitarian — equality,
empowerment, horizontal relationships, and consensus building -
are particularly important in the new, organic paradigm” (Daft,
1995).

One theme that has been continuously investigated in the organizational
literature is the relationship between environmental uncertainty and
organizational structure. Researchers suggest that organizational structure is
substantially determined by external environment (Pugh et al., 1969; Duncan,
1972, Hrebiniak and Snow, 1980, Lawrence and Lorsch, 1967; Miles et al., 1974,
Bourgeois et al., 1978). They have further suggested that firms organized to deal
with reliable and stable markets will not be as effective in a complex, rapidly
changing environment (Gordon and Narayanan, 1984; Spekman and Stern,
1979). The more certain the environment, the more likely the firm's organizational
structure will have a centralized hierarchy, with formalized rules and procedures
(Lawrence and Lorsch, 1967). Organizations that operate with a high degree of
environmental uncertainty will decentralize their hierarchical structure (Ruekert et
al., 1985) and rely less on formal rules and policies (Jaworski, 1988; Nahavandi,
1993).

Researchers have aiso found that organizations, under threat, tend to
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adopt a rigid stance and enforce higher levels of control and resource
conservation, even though this strategy may not be the most effective one
(D’Aunno and Sutton, 1992; Hambrick and D'Aveni, 1988; Staw et al., 1981).
According to Paswan et al. (1998), these results have caused some scholars
(Schoonhoven, 1981) to “raise serious doubts regarding the causal links between
environment and structure.” They also mention that some researchers have
proposed reciprocal links between environmental uncertainty and organizational
structure. Researchers argue that as environmental characteristics become
known to decision-makers through perceptual processing, such perceptions are
fundamentally influenced by the structure within which the manager functions
(Huber et al., 1975; Bourgeois et al., 1978; Child, 1972; Yasai-Ardekani, 1986;
Miles et al., 1974). Based on these literatures, Paswan et al. (1998) have
hypothesized that environmental uncertainty would increase bureaucratization
(i.e., centralization in decision making) in the distribution channel structure, and
their research resuits supports this claim. They do admit that results may be
different if the research is directed toward inner organizational structure, not
channel structure.

Researchers have defined multiple dimensions for organizational
structure. A rather thorough list is provided by Daft (1995): formalization,
specialization, standardization, hierarchy of authority, complexity, centralization,
professionalism, and personnel ratios. Germain (1996) focuses on specialization,
decentralization, and integration in describing the role of context and structure in

adopting logistical innovations. Paswan et al. (1998) use formalization,
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centralization, and participation in explaining linkages among relationalism,
environmental uncertainty, and bureaucratization in distribution channels.
Koufteros and Vonderembse (1998) focus on centralization, formalization, and
complexity in describing the impact of organizational structure on JIT attainment.
Germain et al. (1994) focus on integration, performance control, specialization,
and decentralization in their research on the effect of JIT selling on organizational
structure. Lysonski et al. (1995) focus on degree of centralization of decision
making, formalization of rules and procedures, and structural differentiation in
their investigation of the environment uncertainty and organizational structure

from a product management perspective.

2.3.2. Organizational Structure in Manufacturing Literature

In the manufacturing strategy literature, Swamidass and Newell (1987)
have empirically demonstrated that environmental uncertainty is positively related
to top management’s pursuit of flexibility and centralized decision. In comparing
the environment, strategy, structure and infrastructure of mass production
organizations and flexible manufacturing organizations, Nemetz and Fry (1988)
suggested that mechanistic structure is more fitting with the former, whereas
organic structure is with the latter. Other researchers have also used the
mechanistic-organic continuum (Burns and Stalker, 1961) in explaining the effect
of FMT implementation on organizational structure (Parthasarthy and Sethi,
1992, 1993) and the role of organizational structure in AMT implementation

success (Zammuto and O'Connor, 1992). Ward et al. (1996) have
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conceptualized the configuration of environment, structure, and strategic
manufacturing capabilities along with organizations of four different competitive
strategies, namely, niche differentiator, broad market differentiator, cost leader,
and lean competitor.

The manufacturing strategy literature describes the relationships between
external environment, strategy, technology and organizational structure. Child
(1972) conceptually distinguishes the models of structural determination with
models of structural variation, and argues that while the environment is not a
direct source of variation in organizational structure, decision-makers’ evaluation
and action is (Child, 1972). This again raises the significance of dominant
coalition’'s perspective on the external environment and their managerial beliefs
and attitudes. While the actual external environment may not be in direct
relationship with the organizational structure, dominant coalition's perspective on
the nature of external environment and their managerial beliefs and attitudes
would have a greater chance of being so.

In the post-industrial manufacturing literature, Doll and Vonderembse
(1991) describes that workers are being organized in self-organizing and self-
directed work groups so that they could learn from each other, response fiexibly
to changing markets, and provide value to customers. Walton (1985) explains
that in the traditional control model of management, layering in hierarchy
develops and is justified by control consideration. However, in the newly
developed commitment model, the management system tends to be flat, relies

upon shared goals for control and lateral coordination, bases influence on






