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Abstract

This study uses information
obtained from the advanced
manufacturing technology (AMT)
literature to develop a conceptual
framework that seeks to illustrate
the impact of the management
information systems (MIS)
department on the different facets
of AMT adoption. A detailed survey
instrument was administered to a
cross-section of manufacturing
firms in the USA to collect the
data required to test five
hypotheses relating to the efficacy
of this framework. The results of
this study indicate that the
proposed framework is particularly
useful in explaining the role of MIS
departments in firms that are
attempting to integrate advanced
process and information
technologies. This finding and
other results of this study and
their implications are discussed.
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I Background

Advanced manufacturing technology (AMT)
represents a wide variety of modern
computer-based systems devoted to the
improvement of manufacturing operations
and thereby enhancement of firm
competitiveness. AMT, in its varying forms,
has been credited with the potential to
bestow, among other things, earlier entrance
to market, faster responses to changing
customer needs, increased productivity, and
higher quality products with improved
consistency and reliability. However, results
of several empirical studies indicate that
while most firms achieve some benefits,
many of them are not fully exploiting their
AMT’s touted capabilities (Beatty, 1990;
Beaumont and Schroder, 1997; Boer et al.,
1990; deRon, 1995; Gunasekaran et al., 1994;
Inman, 1991; Jaikumar, 1986). Since the
technical capabilities of AMT are well
proven, failure to achieve the potential
benefits has often been attributed to
infrastructural problems such as inadequate
organizational planning and preparation for
the adoption of the AMT or faulty execution
of other aspects of the implementation
process (Chen and Small, 1994; Chung, 1996;
Frolich, 1998; Hayes and Jaikumar, 1991).
AMT implementation requires
organizations to make adaptations in the
following four areas: process technology,
human resources, operational structures,
and information systems (Chung, 1996;
Frolich, 1998; Lei et al., 1996; Sabbaghi, 1990;
Siegel et al., 1997). Specifically, it has been
found that among these adaptations,
information systems adaptation may be the
most important variable in explaining
operational performance (Frolich, 1998). It
has also been indicated that as an
organization moves along the technology

scale from stand-alone AMT towards
integrated systems such as computer-
integrated manufacturing (CIM), the need for
high quality and timely production-related
information will also increase (Brandyberry
et al., 1999). Further, Upton and McAfee
(2000), indicate that non-stop floor
information technology is, in itself, an
important category of AMT. These findings
suggest that information is the key that is
needed to unlock the improvements in
competitiveness promised by AMT. If this is
indeed the case, there should be a key role for
the MIS department and MIS professionals in
the implementation and eventual operation
of such systems. However, while the
literature related to the process technology,
human resources and operational structure
aspects of AMT is already voluminous and
growing, very little attention has been paid to
some of the information systems
requirements. Indeed, our extensive search
of the literature failed to reveal any
empirical articles that dealt specifically with
the seemingly important role and functions
of the MIS department in the AMT
implementation process. Clearly, there is a
pressing need for research in this area.
Responding to this need, the authors
examined the AMT literature to develop a
conceptual framework that addresses the
desirable roles, functions and activities of
MIS personnel/departments in AMT
implementation. We then undertook a
relatively large cross-sectional survey of US
manufacturing firms in order to gain
insights into the roles that MIS departments
are currently playing in actual AMT
implementations; information on firm
performance on several key operational and
business measures was also collected. This
study provides several meaningful
theoretical and practical contributions to the
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AMT implementation literature. Foremost

among these are:

» This study presents results about the
involvement of MIS departments in the
planning and implementation phases of a
wide cross-section of technologies ranging
from low complexity systems to high
complexity systems which include
advanced information and manufacturing
technologies such as MRPII, and
computer-integrated manufacturing
(CIM).

- It also addresses the relationships
between organizational performance on a
composite of 12 business and technical
performance measures and the
involvement of the MIS department in
planning, justifying and installing AMT.

« Managerial implications of the findings
reported in this study are also presented.

The overall results of this study should be
particularly useful to the management of
firms that are contemplating the adoption of
AMT or that are in the early stages of the
implementation process. In addition,
researchers can use the conceptual
framework presented in this study as a base
for further studies on MIS involvement in
AMT adoption and implementation. The
framework can also be extended to explain
the roles of other functional departments.

| Literature review

Planning, justification and installation of

AMT

Voss (1988) defines a life-cycle

implementation process which consists of the

following three phases:

1 pre-installation (planning and
justification);

2 installation and commissioning
(acquisition, installation and start-up);
and

3 post-commissioning (monitoring and
evaluation).

Implementation is typically viewed as a
combination of the actions in the installation
and commissioning and post-commissioning
phases. It is widely held that issues in both
the pre-installation and installation phases of
AMT implementations appear to have a
direct impact on the performance of AMT
projects (see, for example, Chen and Small,
1994; Small and Yasin, 1997). Therefore,
management of firms that are contemplating
the adoption of AMT need to recognize,
understand and address these issues in order
to overcome or circumvent the problems of
previous installations.

The literature on planning, justification
and installation of advanced manufacturing
technology can be divided into eight distinct
but interrelated phases or modules as
detailed below:

1 The recognition of an increasingly
complex and competitive global and
national business environment. The first
step in consideration of the adoption of
advanced manufacturing technology
typically occurs when a firm recognizes
that its current manufacturing processes
or procedures are inadequate to meet
current or expected future strategic or
competitive changes in their business
environment (Amoako-Gyampah and
Maffei, 1989; Dean and Snell, 1996; Green
et al., 1994; Sabbaghi, 1990).

2 The need for strategic responses (which

include the adoption of advanced
manufacturing technology and advanced
information technology) to meet these
competitive demands, along with careful
planning for the adoption of these
technologies. In firms where the adoption
of AMT is a feasible option, researchers
have indicated that implementation is
more likely to be successful if the decision
to acquire the technologies is based on
strategic considerations (Cleland and
Bursic, 1992; Meredith and Vineyard, 1993;
Sabbaghi, 1990; Swamidass and Waller,
1991). It has also been noted that AMT
creates a world of opportunities that will
only be converted to advantages if the
adopting firm adopts a systematic
integrative planning approach (Chung,
1991). Such a planning approach, which
takes a long-term, comprehensive view of
business, marketing, technology and
manufacturing issues, is considered to be
a critical precursor to successful AMT
adoption (Udoka and Nazemetz, 1990;
Zahra and Covin, 1993). The core of the
planning approach is considered to be an
integrated systematic business plan that
is based on corporate goals and objectives.
This business plan provides the vision
and sense of direction for each
organizational unit to meet the company’s
business objectives (Hershfield, 1992).
There also appears to be widespread
support for separate functional plans
especially in the areas of manufacturing,
marketing, and technology including
information technology. However, the
need for integration of all functional
departmental plans with the business plan
has also been stressed (Blois, 1991; Doll
and Vonderembse, 1987; Hill, 1985).

3 The need to establish organizational goals
and performance measures during the
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strategy formulation and planning phases.
The performance of an AMT system
should be judged, primarily, on its ability
to meet the organizational goals for which
it was acquired. Therefore, it has been
suggested that firms should identify the
desired strategic and competitive benefits
during the strategy formulation process
and convert these benefits to specific
business, marketing and technical
performance measures during the
planning and justification phase
(Beaumont and Schroder, 1997; Chen and
Small, 1994; Falkner and Benhajla, 1990;
Lefley, 1996; Primrose, 1991). The
development of information systems that
are capable of gathering, transforming,
storing and communicating all pertinent
information and information flows related
to these measures is also critical.

The need for structural (process) changes
to meet organizational goals. The
manufacturing literature suggests that
firms may need to make investments in
new process technology to build the
capabilities required to provide the
business, marketing and technical
performance outcomes that are desired to
meet current and future strategic and
competitive needs (Leong ef al., 1990; Ward
et al., 1994). It should be recognized that
each technology offers a theoretical basket
of benefits and that care should be taken
to ensure that the system or portfolio of
systems under investigation can indeed
provide the benefits desired by the
adopting firm.

The need for infrastructural adjustments
to support the new technology structure.
It is felt that structural investments such
as AMT adoption are more likely to be
successful if pursued in conjunction with
supportive infrastructural adjustments
(Frolich and Dixon, 1999; Noori, 1990). In
unsupportive environments AMT can
quickly lead to the unraveling of an
organization. It is for this reason that
manufacturers are wisely cautioned
against making premature AMT adoption
decisions. Beatty (1990) suggests that,
given the costliness of these systems and
the potential risks involved, other less
costly infrastructural innovations and
interventions should be investigated prior
to, or in conjunction with, consideration
of AMT. In this regard, applicable changes
in management practices are also believed
to be useful pre-conditions for the
adoption of AMT (Dornan, 1987). The need
for carefully planned and supportive
information systems is also of great

importance (Brandyberry et al., 1999;
Upton and McAfee, 2000).

6 Investment justification of advanced
manufacturing technology. Investment
justification should include consideration
of the operational costs and strategic and
operational benefits of these systems
together with consideration of the costs
and benefits of the infrastructural
adjustments (e.g. information technology
adjustments, employee training and
development costs) that are required to
successfully implement these systems
(Lefley, 1996; Primrose, 1991; Swamidass
and Waller, 1991). Therefore, investment
justification should only be attempted
after a firm has identified the benefits that
they require, investigated alternative
AMT that can bestow these benefits, and
considered the organizational
infrastructure changes that are required
to successfully implement the varying
types of AMT or AMT portfolios.

7 Technology choice. Choice of AMT should
reflect both the benefits that the
organization expects to achieve and the
quality of organizational preparation and
support for the adoption of the chosen
system (Small and Yasin, 1997,
Parthasarthy and Sethi, 1992; Udoka and
Nazemetz, 1990).

8 AMT performance evaluation. It has been

reported that many AMT firms are not
adequately measuring the performance of
their systems (Lefley, 1996). It has also
been stated that while firms adopt these
systems for strategic purposes they are
often evaluated on technical performance
alone (Primrose, 1991). Some have
suggested that it is more difficult to
develop strategic performance measures
than technical measures. However,
Primrose (1991) indicates that using
appropriate proxies and utilizing
sensitivity analysis can lead to useable
measures of strategic objectives related to,
for example, quality and flexibility. In
addition, measurement of AMT
performance must be focused on assessing
progress towards the original strategic,
business and organizational objectives for
implementing the systems (Udo and Ehie,
1996).

AMT portfolios

Advanced manufacturing technologies have
been classified as stand-alone systems,
intermediate systems and integrated systems
(Brandyberry et al., 1999; Small and Yasin,
1997). Technologies such as computer-aided
design (CAD) and computer numerical
control machines (CNC) are typically
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categorized as stand-alone systems.
Automated inspection and testing systems
(AITS) and automated material handling
systems (AMHS) are often classified as
intermediate or functional systems.
Integrated technologies can be categorized as
either: integrated process technologies (e.g.
computer-integrated manufacturing (CIM)
and flexible manufacturing systems (FMS))
or integrated information/logistic
technologies (e.g. just-in-time production
(JIT), manufacturing resources planning
(MRPII), and enterprise resources planning
(ERP)).

The general trend in empirical research on
AMT has been to examine implementation
and performance of individual technologies
(e.g. CAD, CNC or FMS) or of specific
technology classifications (e.g. stand-alone
systems or integrated systems). However,
firms must often combine technologies from
across various technology classifications to
achieve a desirable set of strategic and
technical capabilities. A firm’s combination
of technologies or its technology portfolio
presents an intriguing unit of analysis that
has not received significant coverage in the
AMT literature.

Paul Swamidass (1996) in a report on a
survey of advanced manufacturing
technology usage in the USA indicated that
85 per cent of manufacturers were using CAD
and 73 per cent were using CNC. Just-in-time
systems were being used by 74 per cent of the
respondents while computer-aided
manufacturing (CAM) and manufacturing
cells were being used by 64 per cent and 58
per cent of manufacturers respectively. A
1997 National Skills Standard Board Survey
indicated that 90 per cent of US
manufacturers were using CAD, while about
two-thirds were using CNC, JIT, and CAM.
With such widespread usage, CAD and
CAD/CAM networks are clearly vital
components of most AMT systems (Lei ef al.,
1996). Indeed, for smaller manufacturing
facilities CAD and CNC are major
components and oftentimes the only
components of their AMT portfolio (see, e.g.
Richel and Burns, 1997). However, JIT and
MRPII systems appear to be gaining
increasing popularity among
small-to-medium sized firms (Richel and
Burns, 1997).

For larger manufacturing firms CAD/CAM
systems and CNC appear to be basic
technology requirements (Small and Yasin,
1997). In addition, when compared to their
smaller counterparts, larger firms tend to
have higher adoption rates for the more
extensive integrated technologies of JIT,
MRPII, CIM and FMC/FMS. However, it

appears that the larger firms are more likely
to adopt JIT and MRP II than the more
expensive and less easily justifiable
integrated process technologies of FMS and
CIM. Some researchers have also suggested
that the integrative effects of the
information/logistic technologies of JIT and
MRPII and their lower costs make them
useful pre-cursors to the implementation of
the integrated process technologies of FMS
and CIM (Beatty, 1990; Dornan, 1987).

The literature presented above suggests
that, among manufacturing firms, there will
be at least three mutually exclusive groups of
advanced manufacturing technology
portfolios with varying levels of
sophistication or complexity. The low
complexity portfolio group would consist of
firms that are using only stand-alone and
intermediate technologies, primarily CAD
and CNC. The moderate complexity portfolio
group would consist of firms that are using
CAD and CNC and at least one of the
integrated information/logistic technologies
of JIT and/or MRPII. Such firms will not be
using the integrated process technologies of
FMS and CIM. The high complexity portfolio
group would consist of firms that have
adopted at least one of the integrated process
technologies (FMS or CIM), at least one of the
integrated information logistic technologies
(JIT or MRPII) and the stand-alone
technologies of CAD and CNC.

Information systems

While there is an existing and growing
literature on the relationships between
advanced manufacturing technology
adoption and information systems or
information technology requirements, much
of this literature addresses the strategic
nature of this relationship (Das et al., 1991).
There is also a branch of research in this area
that has generated significant findings on
appropriate information systems design from
software engineering and user acceptance
perspectives (Ba et al., 2001). While the
existing literature has done much to
illustrate the critical link between
automation technology and information
technology very little effort has been exerted
on establishing how this link can be
generated and maintained on the shop floor.
In this regard, Goldhar and Lei (1995) suggest
that such a link depends on the adopting
firm’s cultivation of organizational practices
that encourage continuous organizational
learning and knowledge-creation activities.
Therefore, unveiling knowledge about the
actual activities of MIS departments and
personnel with respect to automation and
advanced information projects will be crucial
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to unraveling the MIS piece of the AMT
implementation puzzle.

| Research framework and
hypotheses

The research conducted in this study is
guided by the need to analyze the
interrelationships illustrated in the
conceptual framework which is depicted in
Figure 1. The framework establishes
desirable linkages between MIS involvement
in the AMT implementation process and key
aspects of AMT adoption: first, the choice of
technology or technology portfolios being
used by firms; second, relationships with
AMT hardware and software vendors; and
third, the business and operational
performance of the firm after AMT
implementation. While the framework
details the desirability of linking and
coordinating the activities of the MIS
department and other functional
departments, the major emphasis of this
research is to consider the role of the MIS
department. Therefore, our hypotheses and
findings will be restricted to an analysis of
MIS department involvement in the AMT
adoption process. Qur five hypotheses are
presented below:

Research hypotheses

HI. The higher the level of complexity of
a firm’s AMT portfolio the greater

Figure 1

the likelihood that the firm would
have a dedicated MIS department or
MIS personnel.

H2. The higher the level of complexity of
a firm’s AMT portfolio the greater
the likelihood that the MIS
department will be involved in:

(a) planning for the AMT;
(b) AMT justification activities; and
(c) AMT installation activities.

H3. Firms that adopt the highly complex
AMT portfolios will place higher
emphasis on MIS involvement
throughout the AMT implementation
process than firms with AMT
portfolios that are less complex.

H4. Firms that involve the MIS
department in their AMT
implementation process will be more
likely to seek and acquire AMT
software solutions that are provided
by third-party AMT software
developers than other firms.

H5. Firms that involve the MIS
department in the AMT
implementation process will achieve
higher levels of performance.

Rationale for the hypotheses

The fact that information plays such a vital
role in the operation and evaluation of these
systems suggests that firms need to utilize
their MIS departments and/or personnel at
all stages of the implementation to ensure
that the chosen system will be capable of

A framework for MIS involvement in the AMT implementation process
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providing the types of data required to assess
whether the strategic, business and
operational objectives of the implementation
have been met. However, it is well known
that many manufacturing concerns do not
have dedicated MIS departments and that
many of the MIS departments that do exist
are understaffed. Nevertheless, it appears
that firms that are desirous of implementing
complex integrated technologies will be more
likely to set up MIS departments or hire MIS
personnel. Moreover, it has been suggested
that as organizations move from low
complexity technology portfolios towards
more complex technology portfolios, the need
for high quality and timely production-
related information will also increase
(Brandyberry ef al., 1999). Hence, firms that
adopt the more complex portfolios will be
expected to seek higher levels of involvement
from their information systems personnel.

While firms with no internal information
systems departiment may be forced to accept
information technology solutions provided
by their AMT hardware vendors, internal IS
departments will, in most cases, be capable of
assessing information technology solutions
proffered by these vendors as well as from
other independent external sources.
Therefore, it is highly likely that firms that
use their IS department in the various stages
of the implementation process will acquire
more of their AMT software requirements
from third-party sources than firms that are
not using MIS departments.

Finally, given the close and strategic link
between automation and information systems
requirements, it is highly plausible that firms
that utilize their MIS departments in
technology implementation will have a better
perspective on the demands on and the
capabilities of their information systems.
They should also be able to coordinate the
information systems requirements at both the
business and operational levels with the
objective of providing timely and accurate
information to all functional areas and to
customers and suppliers. Since timeliness and
quality of information should result in better
and faster responses to customer needs, which
is a key requirement for achieving or
maintaining competitiveness, these firms
should be capable of achieving higher levels of
business and operational performance.

| Method

Procedure and sample

A cross-sectional survey methodology was
employed for this study. The surveyed
population consisted of firms whose major

products were classified in several subgroups
of standard industrial classification (SIC)
major groups 35-37 (the discrete parts,
durable goods manufacturing
classifications). A survey of articles in the
industrial engineering and manufacturing
engineering practitioner journals and
reports in the popular press indicate that
firms in these SIC classifications continue to
be major adopters of AMT. Questionnaires
were mailed to a randomly selected sample of
584 manufacturing firms throughout the
USA. The correspondence containing the
questionnaire and a cover letter was
addressed to top-level corporate managers
with responsibility for technology,
manufacturing or manufacturing
engineering. A total of 125 responses were
obtained from this survey. However, nine of
these responses were unusable and 15
questionnaires were returned as
undeliverable. Thus, a survey response rate
of 22.0 per cent was achieved; the usable
response rate was 20.4 per cent. Analyses of
non-response, including analysis of variance
and goodness-of-fit chi-square tests, revealed
that there were no significant differences
between respondents and non-respondents
with respect to annual sales distributions or
employee levels at the 0.05 level.

Measurement instrument

The questionnaire used in this study was
reviewed by several academic experts, AMT
consultants, managers at various firms that
had installed AMT, and a few board members
of the American Production and Inventory
Control Society (APICS). The reviewers were
asked to critigue the content, structure and
relevance of the survey instrument. The 15
reviewers also responded favorably to the
gquestionnaire, indicating that there was a
need for the type of data to be collected. The
final survey instrument incorporated some
minor changes such as revised definitions of
the technologies that were suggested by the
reviewers. The questionnaire solicited
information on the involvement of the
information systems department or IS
personnel during each of the implementation
stages: planning, justification and
installation. Respondents were also asked to
indicate whether their AMT software
requirements were met by their AMT
hardware vendors and/or third-party
software dealers/developers. They were also
asked to evaluate their systems with respect
to several performance measures.

Type of technology
For this study, a firm’s technology type is
determined by the level of sophistication of
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the technologies contained in its portfolio of

technologies. Three technology groups were

defined as low complexity, moderate
complexity and high complexity portfolio
firms using the categorizations presented
earlier. Each firm was classified into only
one of the three technology portfolios.

Typical technologies being used by each of

the groups are detailed below:

1 Low complexity portfolio. computer-aided
design (CAD); computer numerical
control (CNC).

2 Moderate complexity portfolio: (all
technologies in the low complexity group);
just-in-time (JIT) and/or manufacturing
resources planning (MRPII).

3 High complexity portfolio: (all technologies
in the moderate complexity group);
flexible manufacturing systems (FMS)
and/or computer-integrated
manufacturing (CIM).

MIS involvement
MIS usage was captured as a dichotomous
variable. Firms were classified as either
having or not having an MIS department or
MIS personnel. For firms with MIS
departments, information on the level of MIS
involvement in AMT implementation process
activities is captured as a dichotomous
variable (1 - if MIS department or personnel
were actively and substantively involved,
0 - if no involvement at all or if involvement
was not significant). Respondents were asked
to self-select their level of involvement in
each of the three phases of their AMT
adoption process (planning, justification, and
installation). The following definition of
active and substantial involvement was
provided as a guideline for their assessment:
involvement as a leader, coordinator or team-
member in the committee, team or group that
had responsibility for all or a substantial
proportion of the activities in that phase of
the implementation process. Such
involvement would include active
participation in the operational activities of
that phase, regular deliberations on the work
of the committee and any sub-committees,
participation in group decision making and
provision of recommendations to
management oversight committees or AMT
project oversight committees. Provision of
ad hoc or one-time services of a consulting or
advisory nature to such a committee, team or
group would not be considered as active and
substantial involvement.

Respondents with no MIS department or
personnel were considered not to have any
MIS involvement at any stage of the
implementation.

AMT software acquisition

Respondents were asked to respond to two

gquestions:

1 Did you acquire any of the software used
to drive your AMT systems from your
hardware vendor?

2 Did you acquire any of the software used
to drive your AMT systems from third
party software providers?

The possible responses to both questions
were yes and no.

Overall project performance
A composite measure of performance for
each firm that had completed installation of
their AMT project was achieved using the 12
performance variables listed below:
1 ability to change production lot sizes;
2 variety of part-types or products
manufactured;
3 the average number of tasks performed by
an operator;
4 operator output rates;
5 plant revenues from manufacturing
operations;
6 delivery lead times;
7 overhead costs;
8 product quality;
9 inventory turnover rates;
10 production changeover times;
11 time needed for a major change in an
existing product; and
12 time-to-market for a new product.

These 12 variables were chosen to reflect the
competitive priorities of cost, quality,
flexibility and time-based competition.
Another major consideration was that the
chosen variables should reflect the
capabilities of the technologies being
surveyed.

The composite measure of performance for
each firm that had completed installation of
their AMT project was achieved using the
measurement process described below. Each
of the 108 respondents who had completed
installation of their AMT projects were asked
to rate the firm’s level of performance on
each of the 12 performance variables on a
scale of -3 to + 3. Where -3 represented a
precipitous decline in performance and + 3
represented a significant improvement in
performance. The Cronbach’s alpha value for
the performance scale with 12 variables was
0.72. Therefore, this performance scale was
deemed to be reliable. A composite
performance score was calculated for each
firm by standardizing the summed scores
achieved on all 12 performance variables. To
maintain consistency in the analysis of the
hypothesis testing results, all hypotheses
were tested using only information from the
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firms that had completed installation of their
AMT and had achieved measurable changes
in performance levels.

| Results and discussion of findings

A discussion of the hypothesis results and
findings are presented in the following
subsections. First, the relationship between
the existence of an MIS department or MIS
personnel and the type of AMT portfolio
being used by firms is assessed. Next, we
evaluate the relationship between the
involvement of the MIS department and the
type of AMT portfolio being used by firms
with respect to planning, justification and
installation activities. Finally, the impact of
the involvement of the MIS department on
software acquisition and on the overall
performance of AMT projects is addressed.

Relationship between type of technology
and existence of MIS department

As indicated in Table I, the p-value for the
test of independence between existence of
MIS department and type of technology was
0.0017, indicating that there is a strong
statistical relationship between type of
technology and the existence of an MIS
department. Hence, HI was supported. Firms
with the more complex portfolios were more
likely to have dedicated MIS departments or
MIS personnel. While 61 per cent of high
complexity AMT portfolio projects reported
the existence of an MIS department, 50 per
cent of the moderate complexity projects and
only 10 per cent of the low complexity
projects had MIS departments. The fact that
42.6 per cent of all respondents had MIS
departments or key MIS personnel is also
worthy of note.

Readers should note that the Chi-square
test does not address causality. However, it is
clear that 50 per cent or more of the firms
that were using the high complexity and
moderate complexity portfolios have
recognized the value of having MIS
departments or key MIS personnel to help
coordinate the information requirements in
systems that utilize integrated process
and/or integrated information/logistics
systems. The low level of MIS support in the
low complexity portfolio firms may be due to
the fact that these firms are not yet utilizing
the integrated information/logistic
technologies. However, further analysis of
our data indicated that many of the firms in
this category were smaller firms that
typically do not have the resources to set up
dedicated MIS departments.

Relationship between type of technology
and involvement of MIS department

Given the low level of representation of MIS
departments in firms in the low complexity
portfolio classification our tests for H2 were
restricted to firms in the moderate
complexity and high complexity groups. As
illustrated in Table I, the p-values for the
tests of independence between type of
technology and involvement of the MIS
department in planning, justification and
installation activities were 0.7955, 0.9403 and
0.9444 respectively. This indicates that there
was no relationship between type of
technology being used and MIS involvement
in planning, justification and installation
activities. Hence, H2a, H2b and H2c were not
supported among firms using the high and
moderate complexity portfolios. Effectively,
there were no differences between the levels
of involvement of MIS in these firms at the
three stages of the implementation process
that could be traced to the type of technology
portfolio being used.

It is interesting to note, however, that the
high and moderate complexity portfolio
firms with MIS departments were more
likely to seek the involvement of their MIS
departments at the planning stage (95 per
cent) and the installation stage (77.5 per cent),
than at the justification stage (55 per cent).
There should be some concern over the lower
level of participation of the MIS department
in the justification stage of the project. For it
is in this stage that most of the strategic and
operational performance objectives are
identified.

The hypothesis test results for H3 are also
presented in Table 1. This test seeks to
determine if firms with more complex
portfolios encourage greater MIS
involvement throughout all three stages of
the AMT implementation process. Our
results indicate that the relationship between
MIS involvement in the entire adoption
process and the type of portfolio adopted was
not statistically significant for the high and
moderate complexity portfolio groups
(Chi-square p-value of 0.9349). Hence H3 was
not supported.

Taken as a whole, the results of H2 and H3
indicate that, for firms with high and
moderate complexity portfolios, there are no
significant differences in the level of
involvement of MIS departments in
implementation activities for AMT projects.
This suggests that, without regard to the type
of technology being used, firms that have an
MIS department or MIS personnel will use
them for AMT implementation activities
especially in the planning and installation
stages. Since the information processing
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technologies of MRPII and JIT are common to
these technology portfolios it is plausible to
assume that it may be the firm’s information
gathering and processing requirements that
drive the existence of MIS departments in
these manufacturing firms.

Relationship between sources of software
acquisition and involvement of MIS
department

The results of the tests for H4 that are
presented in Table II indicate that users of all
three types of portfolios were just as likely to
acquire at least some of their AMT software
from their hardware vendors regardless of
the level of MIS involvement. In contrast,
firms that had involved their MIS
departments in the implementation activities
were more likely to acquire some of their
AMT software requirements from third party
suppliers. Hence, H4 was supported.

It appears, therefore, that firms that
involve their MIS departments in the AMT
implementation process have the added
advantage of being able to exercise a wider
variety of software acquisition options.
Undoubtedly, this would be due to the fact
that MIS personnel are more likely than
non-MIS personnel to have the training,
knowledge and skills that are required to
investigate and analyze the various software
options that may be available to the firm.

MIS involvement and performance

H5 was analyzed using ANOVA-tests as
reported in Table III. First, it can be seen
that, for the entire sample, firms that were
involving the MIS department at all three
stages of the implementation process had
significantly outperformed those firms with
no MIS involvement for all measures except
increased product customization. Compared
to firms with no MIS involvement, firms that
had involved the MIS department in one or
two stages of the implementation process had
significantly higher levels of performance on
the ability to vary production lot sizes and on
reducing delivery lead times.

Among firms that were using the
high-complexity portfolio technologies, those
that were involving their MIS department in
any of the stages of the implementation
process had, in general, higher mean scores
on all four of the measures than the firms
with no MIS involvement. However, the
differences were only statistically significant
for ability to vary production lot sizes and
percentage of on-time deliveries. Among
firms that were using the moderate-
complexity portfolio technologies, the only
measure for which statistically significant
differences could be discerned was for the

variety of products manufactured. In this
case, both the firms that were involving the
MIS department at all stages of the process
and those that were not involving MIS had
significantly outperformed those firms that
were only using MIS for one or two of the
stages. Hence, among firms in the high
complexity portfolio group, H5 was supported
for three of the four measures. This
hypothesis was not supported for the
moderate complexity portfolio group.

Involving the MIS department in the AMT
implementation process appears to have paid
more dividends to firms that are using the
high complexity portfolios. This suggests
that MIS departments will have a positive
impact on the performance of firms that are
seeking to create a strategic technology
platform that includes both integrated
process technology (such as CIM and FMS)
and integrated information technology (such
as JIT, MRPII and ERP). MIS involvement in
the implementation of such technologies
appears to introduce the systematic approach
needed to facilitate the effectiveness of the
AMT effort.

| conclusion and implications

The results of this study support the efficacy
of the research framework advanced in
Figure 1, especially as it relates to firms that
are using the more complex technology
portfolios. The involvement of the MIS
department was shown to not only have an
impact on the performance of these firms but
also on the ability of such firms to seek
technology solutions that are not reliant on
the vested interests of their AMT hardware
vendors. While the findings reported in this
study have direct practical applications for
management of firms that are using or
considering the adoption of the more
complex technology portfolios, there are
several findings that can assist users of each
technology portfolio. The following
recommendations are provided for all firms
that are interested in pursuing AMT
adoptions:

- As firms move along the technology
continuum from the low complexity to the
high complexity portfolios there will be an
increasing need to address information
technology issues. In particular, firms will
need to address the issue of hiring MIS
personnel or setting up dedicated MIS
departments.

« Qur findings suggest that for firms that
are seeking to upgrade from low
complexity to moderate complexity AMT
portfolios, the major leverage offered by
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an MIS department may be its ability to
better investigate and evaluate potential
software solutions including addressing
hardware and software compatibility
issues. Firms should, however, be aware
that the existence of an MIS department
will not guarantee higher levels of
performance than their moderate
complexity counterparts that may not
have established an MIS department.

« As firms move from the moderate
complexity to the high complexity
portfolios (that is as they seek to adopt
integrated manufacturing technologies)
the existence of an MIS department and its
involvement in AMT implementation
activities become more important. Our
findings indicate that such firms will have
an edge on their counterparts in terms of
the potential for more extensive options
for their software and hardware solutions.
Moreover, the firms with MIS
involvement in the implementation
process had significantly outperformed
their counterparts.

+ Firms with long-range plans to
incrementally move from low complexity
to high complexity systems may want to
consider setting up a dedicated MIS team
early in the process, certainly by the time
they are ready to upgrade to integrated
information technology. If the long-range
plan materializes it will be much easier to
upgrade the MIS team to a full-fledged MIS
department.

+ Firms should also be aware that MIS

involvement appears to be most important
in the planning stage. Firms that involved
their MIS in planning for AMT had
significantly outperformed those firms in
which there was no MIS involvement in
planning. Therefore, firms should
minimally seek to involve their MIS
departments at the planning stage. The
fact that firms that had maintained MIS
involvement throughout the entire three-
stages of the implementation process had,
in general, outperformed all others
provides a strong case for MIS
involvement throughout the process.
Therefore, firms should also carefully
consider involving the MIS department in
deliberations about the justification of
AMT projects.
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