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Abstract—This paper intends to investigate how
corporations introduce and develop management

information system (MIS) and total quality management
(TQM) in facing the e-commerce era. Several 2014 national
quality award winning firms will be used as individual cases
for in-depth analysis. The development of a company’s MIS
and TQM will be analyzed. In this study, we discover the
development of MIS and TQM for a company is closely
related. Those award winning firms maintained a very high
standard in the development of both MIS and TQM. This
study used evaluation criteria of the national quality award
as the foundation to discuss the correlation and influence of
MIS and TQM. Characteristics of development processes of
MIS and TQM are analyzed. In addition, by separating MIS
and TQM development stages among individual cases, we
discover how the development of MIS and TQM is related to
each other.

Keywords- management information system; total quality
management

I INTRODUCTION

In many developed countries, national quality awards
are established to promote the total quality management
(TQM). For example, there are U.S. National Quality
Award, Japan National Quality Award (also call Deming
Award), and Taiwan National Quality Award. In these
awards granted, the usage of information for project is
included. Information clearly plays an important role in
quality management.

Management information system (MIS) can reduce
cost, improve productivity, promote support system and
implement organizational change for organizations. As
market competition intensifies, information system not
only can help enterprises to enhance above-mentioned
effectiveness, but also strengthen enterprise’s overall
competitiveness. So, increasingly enterprises found that
the information technology and information system are key
success factors of quality management. Thus, through the
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implementation of management information system,
enterprises should be able to better execute total quality
management.

Taiwan National Quality Award (TNQA) is the top
honor awarding to enterprises with overall business quality
in Taiwan. In 1990, The Ministry of Economic Affairs
established the TNQA to help enterprises upgrade overall
business standard and improve international image.
Initially the award was limited to manufacturers only in
manufacturing industry, starting in 1995 the award was
applicable to non-manufacturing industry. Based on the
TNQA award category, this study will investigate those
TNQA winning manufacturers in 2014 to further explore
the following items:

1. Therelated impact of MIS on TQM.

2.  MIS development process related to the
development process characteristics of TQM in various
development stages.

3. According to the characteristics of each category
of TNQA and by using specific case examples to
distinguish the usage of MIS and the development stage of
TQM and further identify the relevance of MIS and TQM
development.

Il.  THE DEVELOPMENT STAGE AND MODE OF MIS

AND TQM

In response to the e-business era, information system
(IS) can be integrated into the different business functions
and improve the efficiency of various processes. Further, it
can accumulate experience through information systems.
The role of IS had been promoted from traditional data
processing to generating of strategic competitive
advantage. The factors making the implementation of
TQM successful include management capability of quality
information, production rationalization, and automation.

Whether IT or IS produces great impact on the
organization. Both are covered by the broad range of MIS.


http://www.nhu.edu.tw/

This study intends to explore the relationship between MIS
and TQM especially the objects included in MIS.

MIS theory was proposed by Nolan as early as 1979.
This theory suggests that the organization using IT is
through a series of growth process. This process can be
divided into six stages where each stage has its own
characteristics. The response to the growth of computer
applications would reflect different degree of control at
every stage. The basic premise is an organization must go
through prior stage to enter the next stage. Therefore, this
development model can be used to diagnose the current
stage of an organization. We can project possible future
conditions and thus provide planners suggestions for
consideration.

In addition to the above six-stage theory, Venkatraman
had also proposed a five-stage theory on the application
and development of IT. The initial stage begins with the
easy part of implementation of computer-based
functioning. The final stage ends when the entire enterprise
is fully computerized across the board. The development
processes are cumulative growth and evolving level by
level. In the beginning, an organization may not work
efficiently. But if IT can provide a better solution, the
original model should be abandoned. Switching to the new
programming arrangements in an organization would
cause a substantial adjustment in operating procedures.
Further, the relationship between enterprises and
enterprises (Extranet) also need to adapt their cooperation
with the new IT advancement. This stage is called
revolution level. Finally, the organization's scope of
business will change with some expansion, some
innovation, some disappearing. The potential benefits for
an organization will increase along with a higher degree of
corporate restructuring.

Ill.  ANALYSIS OF THE RELATIONSHIP BETWEEN MIS

AND TQM

This paper used the award category of TNQA to
analyze and compare the basis of connecting development
between MIS and TQM. The major concept is to apply the
nine award categories of TNQA coupled with current
implementation status of MIS and TQM in enterprises to
judge their development stage of MIS and TQM. For
corporation had higher development stage of MIS, its
TQM is supposed to have developed better than other
companies. Some case studies were investigated
accordingly.

According studies, TQM can be divided into five
stages of development. In this study, a five-stage
development of TQM was used as the basis for analysis
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and comparison. The intention is to define the
development of MIS in a business and how MIS is used to
support their quality management operation and
development characteristics of each stage.

IV. CASE ANALYSIS

This study selected the vendors from whom applied for
2014 TNQA and passed the first round judgment as the
objects for case analysis. Among them, one award-winning
company in manufacturing industry and one in service
sectors; one non- winning company in manufacturing
industry and one in service sectors too. Based on
information provided, Table 1 summarized case analysis
results:

In the process of conducting case analysis, the
following points are found:

1. Regarding the theme on research and development
and social responsibility, business has less planning in
MIS application in this respect.

On the development of thematic scope of TQM, many
achievements in the development is due to the use of
MIS. This implies that MIS affects the development of
TQM.

In addition to the development of TQM, the Case 1
and Case 2 enterprises had more comprehensive MIS
development than the other two companies. In fact,
these two enterprises won TNQA in 2009.

The historical development of MIS and TQM for case
1 company matched very well with the theoretical
perspective of MIS and TQM development stages.
Manufacturers are pioneers to implement TQM and
introduce MIS. It may be the reason causing this
phenomenon.

In terms of customer service, case studies had shown
that most companies still used traditional approach to
provide service. When compare with different
industries, information services industry are more
skilled at using MIS to enhance customer service
quality. Some examples are: use of remote detection,
diagnose customer’s problem on-line immediately,
resolute incidents speedily rather than sending
representative to the scene.

It can be seen from Table | that the overall
development of a comprehensive assessment of the
development stage. Companies reached the same
development stage in TQM and MIS. The TNQA award
winning companies are at the stage I1V.



TABLE I. CONSOLIDATED RESULTS OF CASE STUDIES

Case status

QM MIS

Subject area Casel Case2 Case3 Case4 | Casel | Case2 Case3 | Cased
= Business philosophy goals and strategies v v I I v v I il
®
2 Organization and operation I\ I\ il m I\ v I
E Human development and application I\ v I i} v v I I
%_, IM and application v I\% I I v \% il I
g Research and development v il I I v il il il
%- Quality guarantee v v m il v v il I
° Customer service v v m m v A% I II
_%'h Social responsibility v 1 il I v il il il
> TQM performance A% v il I v \ il I

Overall assessment of development stage v v m m v I\ il il

Receive award yes yes no no

V. SURVEY OF EXPERT OPINIONS

In addition to case studies, this study also examined the
relationship between MIS and TQM from a questionnaire
survey for expert opinions. Fifteen surveys were received.
Among those fifteen experts, there are six professors from
academia, five executives from industry, and four

government officials. The questionnaire included two
broad categories:

Investigation on experts belief to what extent the use of
MIS can enhance TQM benefit. A rubric score between 1
and 5 is summarized as shown in Table Il. In addition, an
open suggestions column is provided to gather relevant
recommendations from experts.

TABLE Il. THE QUESTIONNAIRE OF USING MIS TO ENHANCE THE FRIENDLINESS OF TQM

Score
Subject 1 2 3 4 5
1.Whether the company's overall computerization will help enhance quality management 0 2 3 4 6
2.Company's computerization level will affect its quality management 0 1 3 5 6
3.The phase-in on MIS / TQM will benefit companies gradual implementation 0 1 4 4 6

4.1f MIS is included as one of the nine award categories of TNQA, will it help to select the
representative enterprise for TQM 0 2 4 4 5

5.Do you think the inclusion of MIS as an award category of TNQA to provide reference
for vendors would benefit companies 0 2 3 5 5

Note: The following indicate the meaning of each score:
"1": No benefit (impact).
"4": Have benefit (impact) .

VI. CONCLUSIONS AND FUTURE RESEARCH

DIRECTIONS

A. Conclusion

The Development of MIS caused many impacts on
businesses. The impact level is almost comprehensive.
This paper explored the impact of MIS on the TQM
through looking into the characteristics in development
stages of MIS and TQM. The following conclusions are
found:

1) MIS can help the development of process-oriented
activities. Using MIS can integrate operation processes
and information in an organization. MIS can help achieve
TQM objectives in TQM related activities.

2) This paper proposed the phase-in development
model that can be used to diagnose a company's

"2": Benefit (impact) is a little.
"5": Benefit (impact) significantly
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"3": Helpful (impact)

development of MIS and TQM. Companies can use this as
a planning framework to consider assistance of MIS in
TQM operation.

3) Overall speaking, MIS can improve TQM
effectiveness. MIS planning should be in accordance with
industry to cope with the nature of an overall consideration
of the development of enterprises.

4) Inthe case studies we found that manufacturers best
fit the MIS/TQM operation characteristics in development
stage proclaimed in this article.

5) Corresponding to MIS as one of TNQA evaluation
categories, experts had divergent views on whether to
provide award referees with MIS information and TQM
execution in enterprises.

Possible causes are: (1) the provided information about
MIS is incomplete, (2) operations as a whole vs. sub-sector
can generate different effects.




The statistical results from the cases analysis can be
seen in the overall assessment of the development stage.
The industry’s development of both TQM and MIS is at
the same stage for the award winning companies.

B. Suggestions and Future Research Directions

1) This paper listed the corresponding development
stage of TOM and MIS based on the ideas of stage wide
development and functional classification. It also followed
those nine awarding categories of TNQA related to MIS
Future studies can continue more in-depth and
circumspect consideration regarding MIS related items.

2) This paper used case study approach to analyze TQM
and MIS matching development items and actual
application status of its operations. Case Analysis was
limited to the difficulty of obtaining data, therefore, future
studies can expand research objects of study in order to
achieve more precise results.

3) Future studies can further explore if the development
of TOM did not go hand in hand with the MIS of the
company, would it cause differences in the company's
overall efficiency? For example, a company reached the
fourth stage in TQM but developed to the second stage in
MIS.
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