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Abstract .

This study provides an overview of Computer-Integrated Manufacturing in a conceptual and
managerial context, and analyzes the organizational structure and managerial approaches
required for successful CIM. CIM is considered as the (vertical) integration of computerized
manufacturing systems at the shop floor with Management Information Systems, and as the
(horizontal) integration of functional areas from design, manufacturing to business functions.
This implies an integrated, company-wide, MIS approach toward CIM rather than a traditional
and functional attitude. In this context, the organizational structure that "fits”" CIM technology

will be analyzed.

I. Introduction

Rapid changes in market conditions and competition
as well as changes in information technology and
manufacturing technology have contributed to the
development of new approaches and strategies for
designing business systems. At one time, information
systems were regarded mainly as application develop-
ments to support operating and administrative activities.
Efficient transaction processing and managing the
paperwork explosion were of primary importance to an
organization. However, in the new era of intensified
competition, both international and domestic, informa-
tion technology itself and productivity challenges have
necessitated efficiency to save labor costs and, more
broadly, to attain flexibility and timely responsiveness to
the changing market conditions. Successful companies
have been using information systems strategically to
achieve competitive advantage. In other words, the
primary focus of computer and information technology
application has shifted from efficiency/process improve-
ment to strategic/competitive uses.

Information systems are changing the way organiza-
tions compete, and they are altering the structure of
entire industries. Today, the strategic use of information
systems constitutes a major portion of their responsibili-
ties. Organizations that have used their own good
experience and expertise to effectively integrate corpo-
rate strategy, organization plans, and information
systems have gained competitive advantage and market
place success.

Metpath, a large clinical laboratory, has enhanced its

customer service by installing computer terminals and
linking them to its lab computers so that, for a small
monthly fee, a physician can retrieve test results imme-
diately. From a ‘technical point of view, this is an
on-line database application. Strategically, however,
Metpath is consciously using this information system as
a competitive weapon in two ways: 1) to build business
against new and existing competitors by raising the
information system ante; and 2) to gain advantage over
othér labs by differentiating an otherwise community
service--it keeps records of patient data on file and
offers financial processing services for billing and
accounts payable applications. This differentiation is
intended to secure the loyalty of physicians who would
normally have a tendency to switch from lab to lab in
search of lower costs. American Hospital Supply, the
first to install on-line order entry terminals in hospitals,
gained advantage by locking-in its customers (Rackoff,
et al., 1985). Merrill Lynch, with its cash management
account dependent on database and laser printer technol-
ogy, preempted the market with its innovative product.
American and United Airlines, through their computer-
ized reservation systems, Saber and Apollo, established
an edge that other air carriers have found impossible to
overcome.

The significance of these computer-based information
systems does not lie in their technological sophistication
nor in the format of the reports they produce. Rather,
they have led the way in their firm’s quest for competi-
tive advantage. These cases are instances of strategic

- information systems, used to support or shape an
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organization’s competitive strategy, its plan for gaining
and/or maintaining advantage. U.S. corporations are
increasingly interested in managing the strategy-technol-
ogy connection to develop new ways of achieving
competitive advantage. They have attempted to link
manufacturing strategy with business strategy, to exam-
ine the strategic impact of rapidly changing manufactur-
ing and information technology, and to find new ways
of viewing manufacturing as a competitive weapon.

Computer-Integrated Manufacturing (CIM) has
recently surfaced as a new strategy in this process; it
integrates computerized manufacturing and information
technology, potentially a strategic solution for U.S.
corporations to achieve competitive advantage. Al-
though the dream of CIM seems so attractive, for the
most part it has not yet materialized and the full utiliza-
tion of CIM has not been realized anywhere in the
world (Teicholz & Orr, 1987). The factories of only
about two dozen U.S. firms even come close to the goal
of total automation, even though the technology has
been in place for several years.

The purpose of this study is to provide an overview
of CIM and its component technologies in a conceptual
and managerial context rather than technical, and to
analyze the organizational environment and managerial
approaches required for successful CIM. CIM is
considered the integration of computerized manufac-
turing systems (CMS) at the shop-floor level and
Management Information Systems (MIS), (CIM = CMS
+ MIS). This implies an integrated, company-wide,
MIS approach toward CIM rather than a traditional,
disintegrated, and functional attitude. This study,
therefore, recognizes the key role of top management in
planning, selecting, justifying, implementing, and
managing a CIM system. The organizational structure
that "fits" CIM technology is addressed.

II. What is CIM

The years since 1960 have seen a long list of manu-
facturing application developments and approaches
identified as key solutions to problems existing in
various manufacturing industries.  Applications of
classification and coding, and group technology systems
emerged in 1970 which greatly improved batch manu-
facturing efficiencies by taking advantage of underlying
part similarities, and by defining the most practical
cost-effective methods for producing each and every
part.

Computer-Aided Design (CAD) was developed in
1970, which automates design work (reducing design
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time), performs drafting and revisions, stores key
specifications, and presents the simulation of a mechan-
ism’s parts. Computer-Aided Manufacturing (CAM)
systems developed to aid in the manufacturing process
are integrated with CAD. Material Requirements
Planning (MRP), designed in the 1970s as a method to
handle the ordering of dependent demand items, takes
the customer order and back orders and converts them
into a schedule of raw materials, parts, and subassem-
blies needed to produce the finished goods. MRP later
evolved into a full-fledged manufacturing information
system involving production requirements and feedback
from the shop floor (Commerce, 1985). Manufacturing
Resource Planning System (MRPII) was later developed
as an enhancement of MRP which includes other
production resources such as labor and equipment and
is based on a dynamic simulation model of the manufac-
turing environment (Cox & Adams, 1980). This led to
considerable reductions in inventory levels as well as
providing improved customer service. It gave manage-
ment the ability to anticipate material shortages as well
as capacity "bottlenecks," and it gave marketing person-
nel accurate information on what was available (Dicas-
ali, 1984).

Just-In-Time (JIT) philosophy has received attention
for the significant benefits it has provided in productivi-
ty, quality, and inventory. JIT, stock less, or zero
inventory concept--known as the core of Japan’s produc-
tivity improvement in repetitive manufacturing--was
firmly in place in numerous Japanese plants by 1970.
It was implemented by some U.S. companies in 1980.
JIT implied that engineering, accounting, sales and
marketing departments must work together to produce
the highest quality product at the lowest possible cost.
This computer-based information system informed each
process about what kind of parts, when, and how many
to produce. Successful implementation of JIT, led to
reduction in space requirements, inventory investment,
and manufacturing lead time. It raised productivity,
lowered cost, and increased flexibility and responsive-
ness to market changes.

However, computer technology in all these situations
has been developed and adopted based on short-term,
and measurable benefits. In many cases, the whole idea
of automating was laborsaving efficiency. Because of
technological factors as well as organizational infrastruc-
ture, the managerial attitude toward exploring technolo-
gy has been functional or departmental rather than
company-wide and long-run. The resuitant "islands of
automation,” in which individual processes are auto-
mated without concemn for comparability with one
another, have limited flexibility because of limited
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information-sharing capability. Management responsible
for corporate finance, purchasing, engineering and
marketing clamored for timely and accurate information.
While much of the information revolution taking place
on the shop floor was of real value to other areas of the
company, one very vital ingredient was lacking: there
were no links to tie one area to another--marketing to
order management, to engineering, to purchasing, to
production, to finance, and back again. A solution was
needed that would tie these elements together, inte-
grating them in a way that allowed key functions of
each area to communicate immediately and automatical-
ly with one another.

CIM is the term used to describe the complete
automation of a factory, with all processes functioning
under computer control and digital information tying
them together (Teicholz & Orr, 1987). It is defined as
atechnology which integrates the design, manufacturing,
and business functions in production/operations manage-
ment. The corerstone of CIM is the complete integra-
tion of all functional areas in the company into an
interactive computer system.

However, CIM has been viewed and interpreted
differently by people with different backgrounds and
context. There has been a tendency in the past to
consider CIM as a purely technological challenge in
meeting short-term goals and as a quick payback solu-
tion. In this approach, CIM is viewed as the most
advanced manufacturing technology known today
(Barash, 1980) or as the use of database and communi-
cation technologies to integrate the design, manufactur-
ing, and business functions that comprise the automated
segment of the facility (Teicholz & Orr, 1987). CIM is
also defined as the integration of CAD/CAM and
production management (Taylor, 1980), encompassing
all activities from planning and design of a product
through its manufacture and shipping (Sadowski, 1984).

Based on the much experience in implementing the
integration of advanced architecture, it has become clear
and well recognized that adopting integration is not just
a technical problem associated with linking different
computer-based technologies. More importantly, it is a
management issue that addresses the integration of
diverse information processing and manufacturing
technologies to achieve the corporate strategic business
plan. As companies move toward the adoption and
implementation of advanced manufacturing technologies,
they realize that information flow is more important than
the automation of tasks. The process of gaining neces-
sary information from data, and knowledge from
information, in a timely fashion is of paramount impor-

59

tance to today’s organizational decision-makers.

In this context, CIM is viewed, more broadly, as a
concept, business philosophy, or tool for strategic
management as well as for tactical and operational
management. For many manufacturing executives, CIM
represents a chance to beat rising manufacturing costs,
cut-throat competition and, therefore, provides the tools
needed to develop a competitive advantage (Willis &
Sullivan, 1984). This view implies executive leadership
with the foresight to look beyond CIM as a purely
technical issue and view it as management’s challenge.
This viewpoint further suggests that CIM is far more a
strategic issue than a technical problem; and it is
specific to each company. The need to develop a
strategic plan detailing how a manufacturing concern
can grow cannot be over emphasized.

III. Integration as the Key Characteristics of CIM

The dominant management and organizational theory
employed during the evolution of the existing manufac-
turing base were centered around the specialization and
division of labor. The majority of manufacturing
organizations were built on these principles. Organiza-
tional infrastructure and management’s attitude toward
exploring computer technology has been functional or
departmental rather than company-wide and long-run.
Functional areas’ within the organization have been
treated as independent entities and computerized in a
fragmented manner, providing only localized efficiency.
There has been a traditional separatism between, for
instance, manufacturing and business functions. In most
companies, departments using CAD/CAM must produce
hard copy because other departments have no way to
deal with digital information (Teicholz & Orr, 1987).
The capabilities of CAD/CAM systems are thus con-
strained to fit within largely manual operations, and
much attention is consequently given to issues such as
pilot quality, that are irrelevant to CIM..--

In traditional corporate structure, each department is
given the challenge of maximizing its functions and
profitability even if that is to the detriment of the
organization as a whole. Before talking about integra-
tion, there are walls that have to be torn down, and that
is a much more difficult problem than the technology.
Based on past experiences (Chiantella, 1986), the
biggest difficulty during the planning stage of CIM was
getting the different functions to talk together and come
out with a mutually agreeable system. Many people in
an organization tend to think only of their specialty.

In addition to functional or horizontal separatism,



The Journal of Applied Business Research - Vol. 7, No. 1

there has been vertical disintegration within many
organizations because management information and
decision-making systems were located at the top of the
hierarchy. They were virtually disconnected from shop
floor data. Management has never really looked at
manufacturing as anything other than an operation
needed to get something out the door. Manual, labor-
intensive tasks were required to move production data,
qualify information and other shop floor information to
decision making levels of an organization. Obviously,
it was difficult to implement an integrated automation
strategy without an effective information path between
these two groups.

Xerox System Group Electronic Division manufactur-
ing started planning for CIM in the early 1980s. Since
then, Xerox is well along its evolutionary path to CIM.
Xerox manufacturing management gradually transformed
its operation from disconnected activity areas to integrat-
ed work centers coordinated through a cohesive base of
data.

Tandem Computers determined in 1982 that the fault
tolerance and expandability of its systems were being
undermined by the technology of the terminal devices
attached to the system. Terminals available from
equipment manufacturers did not have the necessary
features to give data integrity and availability to the
systems they were attached to; thus they became the
weak link in the system. Tandem determined that if it
wanted to enter the terminal manufacturing marketplace
with a competitively priced product, traditional manufac-
turing techniques would not work. The company moved
toward a paperless factory in which the entire assembly
and test operation at the manufacturing facility was
tracked and controlled without paper. Bar code labels
pasted on individual subassemblies and end units tell
each work station where the piece has been, where it
should be and where it may go, depending on events at
that work station. The foundation of this entire system
is a software system with the ability to track and control
many different part numbers, at mass-production speed,
in variable lot sizes (down to a single unit). Shop-floor
control, networking to "islands of automation" and
interfacing with existing manufacturing planning and
general business systems are elements of CIM that have
been brought together at this Tandem facility using an
integrated manufacturing system called the paperless
factory.

At the Allen-Bradley Co., the flexibility afforded by
CIM is the major factor in the company’s impressive
growth. The firm’s old method of operating made use
of long assembly lines to fabricate even simple compo-

nents. Now machines are able to shift quickly from one
part to another. In one example, a machine can make
any one of 777 different parts without pausing. The
success of Allen-Bradley comes not only from flexible
manufacturing but also from such factors as lower
inventory and better quality.

TRW, Electronics and Defense sector, identified CIM
as one of the fastest growing markets in early 1984 and
developed a rapid prototype by integrating the three
applications (CAD/MRP/ CAPP) most commonly used
by TRW manufacturing divisions. By identifying the
specific needs that have to be met in a practical situa-
tion, TRW has developed an integration concept known
as the CIM data engine, which is applicable to most
heterogeneous systems environment in general.

Therefore, the foremost issue to be addressed before
the factory of the future can become a reality is integra-
tion. Integration in CIM can be seen as the combination
of all design, manufacturing, and business elements into
a coordinated, harmonious unit working together smo-
othly toward common organizational goals. By enhanc-
ing and supporting decision capabilities, the CIM system
enables firms to efficiently produce multiple products,
respond to rapid market changes, adapt to shorter
product life cycles and develop high quality custom
design.

Integration as the key element of the factory of the
future refers to the holism of the organization. It is
concerned with how different functional areas (horizon-
tally) and managerial levels (vertically) are tied together.
Integration has to be differentiated from mere interfacing
where islands of automation are bridged and connected
together. Functional integration is the thread that
weaves the entire organization and manufacturing
process, from engineering to material planning, to
production, to marketing, and to accounting into one
integrated fabric in which each of the -different parts
serves and supports the whole. In a manufacturing
organization, market research information has impli-
cations for product design, scheduling, and manufactur-
ing as well as for purely marketing activities. Infor-
mation on production scheduling, in turn, is useful in
determining personnel requirements which in turn
translates into financial obligations and other decisions
to be made.

By using Sprague’s framework (Sprague, 1980), CIM
may be conceptualized as an Integrated Decision
Support System (Figure 1) which can support analysis

- .and decision-making in various functional areas. The
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principle objective is to provide managers with a clear
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picture of the organization’s current state and to simu-
late its future state under various hypothetical environ-
ment.

In this holistic view, functional areas are considered
as subsystems and are evaluated against the organiza-
tion’s goals and strategic objectives, namely, optimiza-
tion of total business, rather than sub-optimization.
These functional areas and organizational units are
integrated to work as a team, handling the present and
looking into the future to better position the total
company. That is when the synergy of having a factory
floor-to boardroom flow of information, and the busi-
ness control that goes with it, will occur. The availabili-
ty of consistent, accurate, and timely information that
results from integration leads to greater control, flexibili-
ty and the competitive advantage of the manufacturing
process.

IV. Organizational Fit

According to Leavitt (1965), organizations of all types
consist of at least four interrelated variables (Figure 2):
1) Task Performance, the production of goods and
services; 2) Technology, direct problem solving inven-
tions such as work-measurement techniques or comput-
ers including hardware and software, and processes that
are used; 3) People (actors) with their values, attitudes,
beliefs, education, skills and knowledge; and 4) Struc-
ture, the system of communication, authority (or roles),
and work flow, systems of formal relationships among
people in the organization. These four variables are
highly interdependent so that changes in any one,
requires corresponding changes in others. Particularly,
it is the interaction among three major variables (tech-
nology, structure, and people) that really affects task
performance and organizational goals. The dynamic
interplay of these structural, technological, and people
variables affects the degree of effectiveness and efficien-
cy in task performance and achievement of objectives.

According to Greenhalph (1984), around 40% of
information technology installed has never been used or
has been abandoned since implementation. This is, he
notes, due to incompatibility between technology and the
organization into which it should fit. The reasons
include false assumptions about rationality in organ-
izational decision making, a lack of understanding of
technology and the adopting organization, inappropriate
matching of technology to organizational strengths and
weaknesses, and the lack of suitable infrastructures to
support new technology. A study by Brody (1985)
indicates that rigid corporate rules that perpetuate
old-fashioned approaches to manufacturing are a signif-
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icant barrier to automation. Many companies that install
computerized automation leave in place management
principles of the past.

The challenge for management is how to build a
business and organizational structure to fit CIM technol-
ogy in order to enhance productivity, to improve pro-
duct/market capability, and to improve managerial
decision making.

The belief that problems, especially production
problems, should be attacked with specialized knowl-
edge and skill goes back to the Middle Ages and the
advent of the craft guild. The concept of job specializa-
tion was subsequently raised to the level of a science
early in this century by Frederick Taylor in his prin-
ciples of scientific management. Furthermore, the
notion that technical problems "belong to" technical
specialists follows logically from Max Weber’s classic
"principles of ideal bureaucracy," which most modern
organizations still practice today. As Bessant (1985)
states, most firms have mechanisms in place for dealing
with increasing complexity. However, the problems
posed by integration are somewhat new and unfamiliar
compared to the organization of individual tasks and
departments.

These independent domains are built-in barriers to
communication. While information theoretically should
flow freely from point of origin to point of use any-
where in an organization, all too frequently it is forced
to follow the line structure up the hierarchy and down
again to its destination. The biggest difficulty during
the planning stage of CIM at Allen-Bradley Co. was
getting different functions together and arriving at a
mutually agreeable system.

Bechtel Group, an engineering and construction giant,
for example, historically leaned toward highly autono-
mous lines of business (LOB), each responsible for its
own field operation. Recently, however, competitive
pressures and the need to cut costs are driving the
company to scale back and better coordinate activities of
its LOBs. Bechtel is reorganizing its branch offices so
that individually they can sell and deliver all of the
company’s product lines. The branch offices, however,
all are managed by a single, centralized organization.
The purpose is to cut costs by eliminating duplicated
branch office management functions. The company,
also, hopes to be more responsive to customers by no
longer requiring them to do business with only a certain
office. Hewlett-Packard Co. is simultaneously shifting
to an organizational structure of smaller groups often
geographically dispersed but with increased centralized
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Figure 1. A Conceptual View of CIM as an Integrated DSS.
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People are becoming integrators aided by new organizational forms and technologies. Each worker on CalCom’s
high-tech assembly line, for example, is cross-trained so that he/she can do every job on the line. This organization
of multidisciplinary individuals is a far cry from the specialist-based company with Machine or Professional
bureaucracy. This is an organization of multidisciplinary teams and multifaceted individuals operating within the
wider context of the global market itself. The measure of such a company’s success is how well it achieves
concurrency of efforts between its functions, products and geographic units and how closely the results match the
needs of the market place. '
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Information technology can be successfully imple-
mented if there are corresponding changes and adapta-
tion in organizational infrastructure and managerial
attitudes to support the new technology. Blumberg and
Gerwin (1982) noted that an overwhelming majority of
companies do not have an infrastructure that can control
automation’s operations once it is implemented. New
technology will be effective only if it is supported by
existing infrastructure. If it depends upon a more
sophisticated human support system than exists, it will
not achieve integration and is likely to cause unantici-
pated problems.

Burns and Stalker (1961) have categorized two types
of organizational structure: mechanistic and organic. A
mechanistic structure implies specialized tasks which are
rigidly defined, a strong rules orientation with formal
hierarchy of control, little decision-making responsibility
in the domain of the production worker, and little
horizontal communication. An organic structure implies
higher levels of employee involvement, a greater degree
of employee interaction, less emphasis on a formal hier-
archy and regulations, and less centralization of authori-
ty. Also commonly attributed to an organic structure is
a more highly trained and experienced staff and a
narrower span of control for supervisors.

By viewing "fit" as a strong relationship between
structure and technology, Argote (1987) discusses a
particular aspect of structure (centralization) and tech-
nology (the uncertainty associated with the work pro-
cess). She cites research showing that decentralized
structure are more effective when there is uncertainty in
the work process.

As Nolan (1987) notes, a new and emerging organiza-
tional form better suited to today’s complex, global
business is the network. A network is not characterized
by either hierarchical levels or established communica-
tions patterns of the bureaucratic organization. Rather
it is marked by four characteristics: it is diamond-
shaped rather than pyramidal; it is coalition-based; it
grows organically (vs. statically); and it embraces
integrated information technology architecture. In a
diamond-shaped organization, lower-level clerical jobs
at the bottom of the pyramid are gone. The "knowledge
worker" populates the middle level as information
technology is better incorporated to carry out lowerlevel
functions. Coalitions are the human building blocks of
the network organization. At the core of a coalition are
groups of knowledge workers assembled to treat a
particular task or activity as it relates to implementing
the organization’s growth strategy. Decision .making
authority and accountability rest with these coalitions,
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each of which embraces overall business vision. The
coalition-building approach to running a business
engenders a fluidity and dynamism not found in less
flexible bureaucracy. Coalitions of knowledge workers
require information technology with members both
inside and outside the organization.

Therefore, there has to be an organizational environ-
ment and structure to match technological advances.
Management must have a new approach and point of
view for a successful CIM. There has to be an integrat-
ed networking vision of the organization and its people,
a strategic vision that guides organizational design to fit
the information technology and enhances a company’s
business strategy. The factory and the business of the
future require an organic organization that can process
integrated information and has the capability to manage
complexity with flexibility. It will adapt quickly to
environmental changes, respond to rapid market shifts,
cope with uncertainty, and deliver a variety of high-
quality custom designs with short lead times. The
organizational structure for a successful CIM will be
characterized by networks, not hierarchies, where
process replaces function. It will be decentralized, more
informal and loosely coupled. To paraphrase Harrington
(1984), the last two decades have seen the introduction
of technologies that have not only revolutionized
manufacturing [and business] processes, but which also
demand the revolution of management systems [and
organizational structure] that go with them.

V. CIM Strategy

As discussed earlier, CIM consists of the overall
integration of design through manufacturing and market-
ing with an emphasis on high technology implementa-
tion. Because CIM requires such fundamental changes
in organization, as well as a massive capital investment,
it is difficult to measure its success with traditional
equations. Many firms have tended to base their CIM
investment decisions on traditional Return on Investment
(ROI), payback period, or discounted cash flow financial
justification methodologies that are more suited to
meeting profitability criteria than to evaluating ways of
reaching long-term strategic goals. One cannot cost-
justify a CIM investment the same way as with new
hardware or software.

The benefit and advantages of functional and structur-
al changes that come with integration remain intangible
for some time, and if the company becomes more
profitable it is hard to know where to apply that profit.
CIM consists -of many components that do not lend
themselves to traditional methods of evaluation. There-
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fore, as Canada (1986) noted, basing evaluation and
justification of investment in CIM entirely on financial
measures is both inadequate and misleading; it requires
a new way of thinking about ROI. The problem associ-
ated with developing plans for CIM strategy pertain to
the fact that the many benefits cannot be fully expressed
in dollar terms. As Kaplan (1985) states, faced with
outdated and inappropriate procedures for investment
analysis, all that responsible executives can do is cast
them aside in a bold leap of strategic faith. In his view,
the trouble does not lie in some unbreachable gulf
between the logic of ROI to these investment proposals.
Managers need not--and should not-- abandon efforts to
justify CIM on financial grounds. Instead, they need
ways to apply the ROI approach more appropriately and
be more sensitive to the realities and special attributes
of CIM.

The basic motivation for CIM strategy involves many
other factors beyond simply return on investment.
These factors, although hard to quantify, are important
to the overall implementation of CIM. Adaptability, or
the flexibility to quickly and easily respond to customer
demand and market conditions, is often a motivating
factor for CIM.

CIM technology relaxes manufacturing and engineer-
ing constraints on marketing effectiveness in the sense
that a variety of low-volume products can be produced
concurrently with efficiency. Firms will seek manufac-
turing economies by building volume across product
lines and market segments to achieve economies of
scope rather than scale. By easily accommodating
engineering change orders and product redesigns, CIM
technology allows for product changes over time. If the
mix of products demanded by the market changes, a
CIM-based process can respond with no increase in
costs.

Other factors such as better quality, reduced inprocess
inventory and floor space, shorter lead times, experience
with new technology, and the integration of design,
manufacturing, marketing and other functional areas
which cannot easily be quantified, are strong motivation
factors for CIM. If competition currently is able to
achieve much lower cost, higher quality, and much
shorter lead times, the competitive edge will be strongly
in its favor. A most compelling reason for implement-
ing CIM is that otherwise the factory will no longer be
competitive in the market place.

It is the top management’s responsibility, with its
long range company-wide view, to integrate CIM
strategy into corporate strategy and to estimate all

possible strategic and intangible benefits resulting from
CIM strategy, judge its feasibility and whether to adopt
it. Before a company commences a CIM project, it
must have the support of top management. For those
companies that make the commitment, CIM can radical-
ly improve the way they do business. Top management
must approach CIM as a participant rather than as a
spectator. Their role may shift from one where they
choose a CIM strategy from among those presented by
subordinates to one where they create business strategy
with CIM as an integral component--a component as
critical as technology, people, and organizational struc-
ture. Within this context, top managers can drive CIM
strategy as an inseparable component of the overall
business strategy.

To illustrate, one of the most widely used frameworks
for competitive analysis, Porter’s (1985), is discussed in
terms of its implications for CIM strategy. In his view,
the fundamental determinant of a firm’s profitability is
industry attractiveness. Its competitive strategy must
grow out of an understanding of competition rules that
determine an industry’s attractiveness. The ultimate aim
of competitive strategy is to cope with and, ideally, to
change those rules in the firm’s favor.

In any industry, in Porter’s view, whether it is
domestic or international or produces a product or a
service, these competition rules are embodied in five
competitive forces: the entry of new competitors, the
threat of substitutes, the bargaining power of buyers, the
bargaining power of suppliers, and the rivalry of exist-
ing competitors. He further proposes three generic
strategies with which to combat these forces: cost
leadership (become the low cost producer in all market
segments), differentiation (distinguish your company’s
product and services along a number of dimensions such
as quality, special design features, from others in all
market segments), and focus (concentrate on a particular
market segment and then either differentiate or become
the low cost producer in that segment).

CIM and information technology can be of strategic
value in any of these generic strategies. With respect to
the first, strategy or cost leadership, for example, CIM
can lower labor cost by automation, reduce fixed-asset
expenses for each production unit by improving the use
of manufacturing facilities by integration and better
scheduling, reduce interest and facility costs by reducing
waste (through integration of functional areas and better
matching of orders, materials, and machines) and
making better use of lower-grade materials in settings
where quality ‘is not an issue. Differentiation can be
created along a number of dimensions such as quality,
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special design features, and availability. CIM technolo-
gy contributes to achieving these goals by being respon-
sive to market changes and being flexible to redesign
and manufacture according to market conditions.
Finally CIM can be a strategic tool in identifying the
needs of a specialized market and responding effectively
and efficiently to those needs.

Given the dimensions and characteristics of CIM
strategy, CIM embraces considerations for the office of
the future as well as the factory of the future. Therefore

implementing a comprehensive CIM strategy goes -

beyond designing the factory of the future and/or the
office of the future; more accurately, it redesigns the
business of the future. It involves a dramatic change in
manufacturing and business philosophy, since these
changes will affect the entire company. Thus, the need
for a strategic plan detailing how a manufacturing and
business concern can move from its current position via
CIM involves many of the problems and issues inherent
in information technology and MIS planning because
CIM strategy must be integrated into long-range busi-
ness strategy by top management.

VI. Summary and Comments

The new era of intense competition, information
technology, and productivity challenge has required
companies to use information systems strategically to
achieve a competitive advantage. CIM is viewed as the
most important application of information technology:
as a concept, as a business philosophy, and as a tool for
strategic management.

CIM is considered the (vertical) integration of the
flow of information from factory to boardroom with its
control over business and also is the (horizontal) integra-
tion of functional areas from design and manufacturing,
to marketing and other business functions. By enhanc-
ing decision support capabilities, CIM enables firms to
efficiently produce multiple products, respond to rapid
market changes, adapt to shorter product life cycles, and
develop high-quality custom design. The availability of
consistent, accurate, and timely information that results
from integration leads to greater control, flexibility,
adaptability, and competitive edge for the company as a
whole.

It was emphasized that CIM is not a low-level
technical issue to be dealt with from the bottom up.
Instead it is a strategic challenge for top management to
integrate CIM strategy into corporate strategy to ensure
the company’s competitive effectiveness. Manufacturing
companies must have a vision of where they want to go
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and how they want CIM to help them get there. If a
company has a problem with CIM, it is related to the
lack of good planning or commitment, not with lack of
technology. Automation can be an expensive toy if it is
not tied in with a vision of where the company is going.

CIM strategy, therefore, must begin with a corporate
vision that grows out of executive deliberation on how
a company should operate in order to compete, prosper,
and survive in the long- run. A business vision which
is meaningful, understandable, and inspiring must
capture the essence of what the company must do well
to succeed in the marketplace. Such a vision, effective-
ly translated into a business strategy, is an analytical
process for determining key variables of success, the
activities that must be done well and the resources that
must be allocated to achieve the desired results,

To take advantage of information technology and
CIM opportunities, management must recognize the new
era, new technology, new assumptions and new struc-
tures in relation to their own business strategy.

Exploring the top-down design approach, business
strategy can be ftranslated into strategic vectors, as
cohesive portraits of integrated strategic objectives,
performance, and success measures, or into a finite set
of programs packaged to achieve measurable progress
toward the overall goals. It is this crucial step of
translating from general to the specific that creates
focus, defines quantifiable targets, stretches objectives
and give a reasonable time horizon (Norton, 1987).

In this visionary context and top-down approach, the
strategic roles of information technology and CIM are
directly linked to the ways a company chooses to
transform itself, such as building a network organization,
leveraging knowledge workers, and creating strategic
alliances. Management with business vision is chal-
lenged to integrate information technolegy and CIM
strategy with corporate strategy to achieve a competitive
advantage. The lack of active involvement of top
management in planning and implementation of CIM
will inevitably lead to the automation of functional tasks
without achieving the integration vital to the functioning
of business as a whole.

References on next page.



The Journal of Applied Business Research - Vol. 7, No. 1

13.
14.
15.
16.

17.

18.

19.

20.
21.
22.

23.
24.

25.

26.

217.
28.

29.
30.
31.
32.
33.
34.

35.
36.
37.

38.
39.
40.
41.

References

Appleton, D., "The State of CIM," Datamation, pp. 66-72, Dec. 15, 1984.

Argote, L., "Debate on Structure-Technology Fit: What Is It? What Good Is I," International Conference on Information Systems
Proceeding, Pittsburgh, PA, pp. 468-69, Dec. 1987.

Barash, M., "Computer-Integrated Manufacturing,” Winter Annual Meeting of ASME Proceeding, pp. 37-50, Nov. 1980.

Baxter, R., "Planning for CIM," Production Engineer, Vol. 64, No. 2, pp. 21-__, 1985.

Bessant, J., "The Integration Barrier: Problems in the Implementation of Advanced Manufacturing Technology," Robotica, Vol. 3,
pp. 97-103, 1985.

Blumberg, M. and Gerwin, D., "Coping With Advanced Manufacturing Technology,” European International Business Association
Proceeding, Annual Conference, 1982.

Brody, H., "Overcoming Barriers to Automation," High Technology, pp. 41-45, May 1985.

Bums, T. and Stalker, G.M., The Management of Innovation, Tavistock, London, 1961.

Business Week, "How Automation Could Save the Day," pp. 72-74, March 3, 1986.

Canada, R.J., "Non-Traditional Method for Evaluating CIM Opportunities Assigns Weights to Intangibles," Industrial Engineering,
pp. 66-71, March 1986.

Chiantella, N.A. (Editor), Management Guide for CIM, The Computer and Automated Systems Association of SME, 1986.
Commerce, United States Department of, Competitive Assessment of the U.S. Flexible Manufacturing System Industry, Office of
Capital Goods and International Construction Sector Group, U.S. Government Printing Office, Washington, DC, July 1985.

Cox, J. and Adams, F., "Manufacturing Resource Planning: An Integrated DSS," Simulation, pp. 73-79, Sept. 1980.

Daniels, S.K., "MRP Systems Are Not All Alike," Production and Inventory Management, pp. 47-51, 1st Quarter, 1986,
Dicasali, R., "Functional Integration is the Key to the Factory of the Future," Industrial Engineering, pp. 62-66, Sept. 1984.

Doll, W. and Vonderembse, M., "Forgoing a Partnership to Achieve Competitive Advantage: The CIM Challenge," MIS Quarterly,
pp. 205-220, June 1987.

Ford, F.N., Ledbetter, W.N., and Gaber, B.S., "The Evolving Factory of the Future: Integrating Manufacturing and Information
Systems," Information & Management, Vol. 8, No. 2, pp. 75-80, Feb. 1985.

Glenney, N. and Mackulak, G., "Modeling and Simulation Provide the Key to CIM Implementation Philosophy," Industrial
Engineering, pp. 77-94, May 1985.

Greenhalph, K., "Counter Implementation: Management and Implementation of High Technology System," paper presented at the
Conference on Economic, Social, Financial & Technical Effects of Automation, Stanford University (UK), Nov. 1984.

Grover, M. and Zimmer, E., CAD/CAM, Prentice-Hall, Englewood Cliffs, New Jersey, 1983.

Harrington, I., Understanding the Manufacturing Process, Marcel Dekker, Inc., New York, 1984.

Ives, B. and Learmonth, G., "The Information System as a Competitive Weapon," Communications of the ACM, Vol. 27, No. 12, Pp-
1183-1201, 1984.

Kaplan, R., "Must CIM Be Justified By Faith Alone?" Harvard Business Review, pp. 87-95, March-April 1985.

Leavitt, H. J. "Applying Organizational Changes in Industry: Structural, Technological, and Humanistic Approaches,” in J.G. March
(ed.), Handbook of Organizations, Chicago, IL: Rand McNally, 1965.

Leonard-Barton, Dorothy, "Implementing Innovations: The Automation of Knowledge-based Production Tasks," working paper, Har-
vard Business School, 1984.

Mackulak, G.T., "Planning Techniques for Computer-Integrated Manufacturing," National Productivity Review, Vol. 3, No. 3, pp. 315--
333, Summer 1984.

McFarlan, W., "Information Technology Changes the Way You Compete," Harvard Business Review, pp. 98-103, May-June 1984.
McFarlan, W., McKenney, J. and Pybum, P., "The Information Archipelago-Plotting a Course,” Harvard Business Review, pp. 145-156,
Jan.-Feb. 1983.

Nolan, D., "Making Transformation Happen," Stage by Stage, Vol. 7, No. 5, pp. 6-13, 1987.

Nolan, R., "What Transformation Is," Stage by Stage, Vol. 7, No. 5, pp. 1-5, 1987.

Norton, D., "Making Transformation Happen," Stage by Stage, Vol. 7, No. 1, pp. 1-11, Jan.-Feb. 1987.

Piciacchia, R., "People Integration: The First Real Step Toward CIM," PSIM Review, pp. 52-54, March 1987. "~

Porter, E.M., Competitive Advantage, The Free Press, 1985. '

Rackoff, N., Wiseman, C. and Ullrich, W., "Information Systems for Competitive Advantage: Implementation of a Planning Process,"
MIS Quarterly, pp. 285-293, Dec. 1985.

Rembold, U., Blume, C., and Mann, R., Computer-Integrated Manufacturing Technology and Systems, Marcel Dekker, Inc., 1985.
Rockart, J.F. "Chief Executive Define Their Own Data Needs," Harvard Business Review, Vol. 57, No. 2, pp. 81-93, 1979.
Sadowski, R., "Computer-Integrated Manufacturing Systems Will Apply Systems Approach to the Factory of the Future," Industrial
Engineering, Vol. 16, No. 1, pp. 35-40, 1984.

Skinner, W., Manufacturing: The Formidable Competitive Weapon, John Wiley & Sons, New York, 1985.

Sprague, R.H., Jr. "A Framework for the Development of a Decision Support System," MIS Quarterly, Vol. 4, No. 4, June 1980.
Teicholz, E. and Orr, J. (eds.), Computer-Integrated Manufacturing Handbook, McGraw-Hill, 1987.

Willis, R. and Sullivan, K., "CIM in Perspective: Costs, Benefits, Timing, Payback Periods are Outlined," Industrial Engineering, Vol.
16, No. 2, pp. 28-36, 1984.

66



