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ABSTRACT: Information technology (IT) and total quality management
(TOM) have significantly impacted on most organizations and each has been
widely researched. However, there is little empirical research on the relationship
between the two, especially the impact of IT on TOM. Thus, this paper reviews
the state — of — the — art literature on critical dimensions of TOM, IT
applications, the links of IT applications with TOM, and summarizes the results
of our recent research study. This is a foundation to propose a framework for
improving performance through linking IT applications with TOM.
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1. INTRODUCTION
In today’s competitive business environment, organizations are being challenged to improve
performance by continuously improving processes, reducing costs, and increasing output.
TQM has been described even as an appropriate method to achieve best performance and
improve competitiveness of companies. TQM has become a global phenomenon, as it affects
Japanese companies as much as US, European and Asia-Pacific ones (Corbett and Rastrick,
2000). :

In reality, application of a quality management system to ISO 9000 by a certification
body — third party — has become a requisite condition from customers and consumers as a
proof of commitment and capability of an organization. The success of the ISO 9000 family is
still growing, and the number of countries where ISO 9000 is being implemented has
increased. Up to the end of December 2001 (ISO, 2002), at least 510,616 ISO 9000
certificates had been awarded in 161 countries and economies, an increase of 101.985
certificates (+24,96%) over the end of December 2000, when the total stood at 408,631 in 158
countries. Of the ISO 9000 total, 44,388 were certificates of conformity to ISO 9001:2000. In
Vietnam, up to 2/2003 there were 979 ISO 9000 certificates, in which 501 certificates of ISO
9000:1994, 478 certificates of ISO 9000:2000. Besides, 43 certificates are of ISO 14000 and
33 certificates are of other quality systems such as GMP, HACCP, OHSAS, SA 8000, SQF,
QS 9000 (Vietnam Productivity Center, 2003). These figures of Vietnamese certificates are-
much lower than ISO 9000 certified organizations in the world as well as Far East countries.

Besides TQM phenomenon, IT is also being considered in business by many
organizations in the world. Over the past decade, the continuing global boom in IT has
dramatically changed the world’s social and economic life. Internet based information
superhighways enables the instantaneous transfer of, and access to a huge amount of
" information from all spheres. In a survey conducted by Asean member countries (GIC, 2001),
Vietnam’s IT development was ranked at 7 from 10 Asean members, and is about 10 years
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behind Thailand’s. IT infrastructure of Vietnam still has a big gap in comparison with the
world, especially in computer equipment and Internet usage. Up to December 2001, there
were about 122,600 Internet subscribers countrywide, 0.15% of the country’s population
comparing with the world’s average of 7.05% (Vietnam Internet Network Information
Center). There was about 0.1% of the country’s population using computer comparing with
the world’s average of 5.8% (Central Commission for Science and Education). Moreover, the
computer usage in business mostly is document compiling and accounting.

In fact, Vietnamese companies are in the early stage of TQM and IT implementation.
They have achieved certain benefits from the implementations of TQM as well as IT
applications. The question is whether Vietnamese companies recognize the benefits in linking
TQM and IT applications in their business activities?

It is suggested that the subject of the Internet with TQM is new ideas for further
studies of TQM (Sila and Ebrahimpour, 2002). The use of the Internet is considered as a
vehicle to conduct business and communicate with employees, customers and suppliers.
Increasingly, the Internet is affecting not only the nature of business transactions, but the
collection, sharing and communication of data and information as well. This implies that this
technology impacts on the TQM system and activities of companies.

The consideration given to how IT influences TQM is the reference model developed
by Forza (1995a) to link 'TQM practices, information systems and quality performance
through empirical research. However, using his own model and associated measures did not
succeed in empirically establishing a link between TQM practices and IT, and only the use of
IT in the quality assurance aspect of TQM was explored (Forza, 1995b). Thus, Forza (1995b)
proposed that the contribution of IT should be further investigated by developing adequate
measures especially with reference to its use. Ang et al. (2000) have measured the impact of
IT on quality management, with purpose to understand how IT supports quality management.
However, these authors just focused on the quality process rather than the quality
performance. Thus, they suggested further studies to research the role of IT in supporting
quality management practices in order to achieve better quality performance. By employing a
multiple case study methodology, Dewhurt et al. (2003) had an initial assessment of the
influence of IT on TQM. The results of this study showed that the effect of IT on TQM could
appear by two ways: (1) the use of IT as an enabler mechanism with TQM, and (2) a negative
impact of IT introduction on employees’ motivation. However, the conclusions drawn from
this study were limited by the relative small sample size.

Thus, this paper expands to study the impact of IT applications on TQM. Besides, the
study also examine whether or not the conclusions of previous studies are appropriate in
Vietnam context. Moreover, there is a scarcity of research on practices of TQM, IT
applications, and the relationships between IT and TQM in Vietnamese organizations. This
leads to the following research questions of this study:

(1) What are the practices of TQM applications? How are they implemented in Vietnamese
organizations?

(2) What are IT applications? How are they 1mp1emented in Vietnamese organizations?

(3) What are the impacts of IT applications on TQM dimensions? How do Vietnamese
organizations evaluate them?

(4) What are the effects of IT and TQM on business performance of Vietnamese
organizations?
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(5) What are the managerial implications for linking IT and TQM in business strategy of

Vietnamese organizations?

An empirical research in Vietnam context is then expected to provide better
understanding of these five issues that will provide valuable insights into management of
quality, IT applications, organizational performance to Vietnamese organizations.

This paper begins the discussion by reviewing the literatures on critical dimensions of
TQM, IT applications, the links of IT applications with TQM, and summarizing our recent
research study. Next, it presents the proposed framework of the study. Finally, it is
conclusions of the paper.

2. CRITICAL DIMENSIONS OF TQM

TQM provides a generic concept for continuous improvement in quality and performance.
The definitions of TQM vary a lot. In general, TQM includes three major themes: customer
focus, process improvement and total involvement (Tenner and DeToro, 1992).

Table 1: Critical dimensions of TQM

QM ' Descriptions
dimensions

l.Leadership Leaders are persons who establish the visions and goals of the organization.
Their commitment is one of the critical determinants of successful TQM
implementation. Leadership practices that promote quality and high
performance through creating and maintaining the involvement of both internal
(staff) and external (customers and suppliers) people to achieve the
organization’s goals.

2. Customer  The organization is driven by customer’s needs. It is necessary to identify these
focus needs and their level of satisfactions, The establishment and maintenance of
customer relationship is very important missions to organization today.

3.Employee = Employee involvement is of crucial importance to TQM as a vital means to

involvement  achieve customer satisfaction, delight and commitment through continuous
quality improvement. Employee involvement shows the participants and
contributions of all people in the organization, from top te bottom direction.

4. The reliable and appropriate data and information drive quality excellence and
Information  improve operational and competitive performance.

management

5. Process A desired result is achieved more efficiently when activities and related

management resources are managed as a process.

6. Continuous Continuous improvement is a permanent objective of the organization.
improvement

7. Supplier Quality is more important factor than price in selecting suppliers. Long-term
relationship relationship with suppliers has to be established and the company has to
collaborate with supplier to help improve the quality of products/ services

As reflected by successful companies in the world, these major themes are further
- decomposed in several major dimensions in implementing TQM. They in general include
seven critical dimensions (see table 1). These dimensions were derived through a process
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involving identification and synthesis of the requirements for quality management that have
been prescribed by quality practitioners and acadamics (Ahire ef al., 1996, US Department of
Commerce, 1996, Ang et al., 2000 and ISO, 2000).

3. IT APPLICATIONS

IT is often defined in term of a convergence of telecommunications and computer
technologies (Brooke, 1994). Seen in this way, IT assumes an important role in the act of
communication and creation of information. The IT industry includes computer hardware and
software, communications equipment and services (Choi and Whinston, 2000). The growth of
IT industry largely impact on other sectors which use information technologies to streamline
operations, lower labor and inventory costs, accelerate product development cycle and to
implement responsive marketing and pricing.

IT applications have by now entered almost all the companies with department-wise
extent such as design/engineering, production planning and control, production, quality
assurance and quality control (QA/QC), finance and accounting, stores, and
purchasing/vendor development, marketing, distribution, human resource management, and
projects (Saxena and Sahay, 2000).

The types of IT applications in the organizations’ business activities can be referred to
as office activities, manufacturing and communication network.

o IT applications in office automation may be word processing, spreadsheets, data
management, and graphics.

« IT is a key ingredient to get competitive advantage through manufacturing. The blend
of computer and manufacturing are being explored. This connection can provide full
strategic benefits only if there exists a broadened partnership of top management as
well as engineering, marketing, manufacturing and IT executives. IT applications in
manufacturing can be listed as computer numerical control (CNC), computer-aided
design (CAD), computer-aided manufacturing (CAM), computer-integrated
manufacturing (CIM), computer-aided engineering (CAE), computer-aided process
planning (CAPP), flexible manufacturing system (FMS), materials requirement
planning (MRP), enterprise resource planning (ERP), and so on.

« For communication, the development of electronic commerce provides unprecedented
opportunities to integrate various types of communication networks, including the three
primary types (Shaw, 2000): (1) the Intranet/ LAN for process, knowledge, and internal
communication management, (2) the Extranet for external coordination and information
sharing with channel pariners such as suppliers, distributors, and dealers, and (3) the
Internet for setting up electronic storefronts, providing customer service, and collecting
market intelligence. These types of communication network provide. the infrastructure
for collecting, distributing and sharing information. They serve as new channels for
making sales, promoting products, and delivering services. Finally, they integrate the
information organization for managing activities on all levels of the company and
provide new electronic links for reaching out to the customers and supply-chain
partners.
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4. THE LINK OF IT APPLICATIONS WITH TQM

Table 2: The links of IT applications with the critical dimensions of TQM

QM
Dimensions

Impacts of IT applications on TQM

1. Leadership

Communicating quality value to all employees

Facilitating communication between top management and
employees

Increasing top management control

Encouraging employee involvement to improve work process
Empowering employee for continuous improvement

2. Customer
focus

Researching/ surveying customer’s information and needs
Receiving and responding customer’s feedback on product/service
provided quickly

Improving communications between your organization and
customers

Selling online

Reducing the time to deliver product/ service to customers

3. Employee
involvement

Making information available to employees for carrying out their
responsibility '
Forming work teams or group for quality impfovement
Facilitating team-working to solve problems

Soliciting suggestions from employees for quality improvement
Providing feedback to employees on quality performance
Enabling employees to share task-related information
Recognizing employee’s contributions to quality improvement

4.
Information
management

* Collecting data about customers

Collecting data about suppliers

Collecting data about employees

Collecting data about work/ production processes

Maintaining database

Maintaining quality information systems

Providing relevant information for meeting employee’s
requirements :

Analyzing data and producing comprehensive information for .
different levels of need

Improving information accuracy

Allowing employees to access information for decision making

5. Process
management

Controlling the quality and operational performance of key
processes used to produce and delivery product and service
Identifying and analyzing significant variations in process and
output, determining root causes, making corrections and verifying
result
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- Measuring the capability of key activities

Making continuous improvement of products

6. Continuous

improvement - Making continuous improvement of processes
- Making continuous improvement of systems
- Tracking improvement activities
- Providing the methods and tools of continuous improvement
7. Supplier - Researching and selecting suppliers
relationships - Improving communications between your organization and suppliers

- Purchasing online
- Reducing order time
- Sharing information and future plans

Many firms have adopted quality management programs falling generally under TQM
in their strategies, while others have emphasized the use of IT as a vehicle for attaining
quality. Both programs offer potential for responding to customer needs, saving cost, and the
like (Fok, et al., 2000). There is little doubt that applications of IT affect all sections and
functions of a company; therefore, it is argued that IT also must affect TQM. The links of IT
applications with the critical dimensions of TQM can be synthesized in table 2 based on the
previous researches (Dewhurst, 2003; For, et al., 2001; Ang et al., 1999; Forza, 1995b).

Results of our previous study

On the period of September 2002 — March 2003, we conducted a research on
“Improving quality through IT: An empirical study of ISO 9000 certified Vietnamese firms”
(Nguyen, 2003). This study just focused on information management dimension of TOM, the
supports of IT on quality information, and improvement of quality performance. The results of
this study can be summarized as follows.

o Vietnamese firms are convinced that quality information is necessary to improving
quality performance

» Those firms who apply IT argued that IT has supported them in quality management.

e The IT applications are still limited in Vietnamese firms. .

» Through statistical test on relationships, the result showed that there were closed
relationships between quality information and improvements of quality performance,
and between supports of IT and quality performance.

These results recommend that the Vietnamese managers should link IT applications with
TQM for improving their organizational performance. However, this study has some
limitations. The sample size was small, and the dimensions of TQM and IT applications were
limited, so they could not fully explain the influence of IT applications on TQM.

5. THE PROPOSED FRAMEWORK OF THE STUDY

Based on the reviews of previous literatures on critical dimensions of TQM, IT
applications, and links of IT applications and TQM, we propose a framework to reach the
objectives of the study shown in figure 1, and this leads to recover the limitations of our
previous study.

This framework defines five major themes: (1) company characteristics, (2) TQM
practices, (3) IT applications, (4) Impact of IT applications on TQM, and (5) organizational
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performance. The information on organization characteristics, consisting of industry,
enterprise ownership, amount of employees, main kinds of products and services, revenues,
quality management systems, and competitive advantage, are foundation to do descriptive
statistical analysis of the study. Moreover, the factors are also used to compare TQM
practices, IT applications and performances among organizations.

The seven dimensions of TQM practices we consider in the framework include
leadership, customer focus, employee involvement, information management, process
management, continuous improvement, and supplier relationship. They are foundation for
examining the status of TQM implementation in the organizations surveyed and for
measuring of the impact of IT applications on TOM. We categorize various Kinds of IT
applications in three types: office automation, manufacturing and communication network.
Based on this classification, the study will evaluate the perception of IT usage of employees
in the organizations. The organizational performances are defined into six indicators:
operation, productivity, employee satisfaction, customer satisfaction, finance, and market.
Based on these indicators, the relationships between TQM practices, IT applications, the
impact of IT applications on TQM, and organizational performances are tested.

TQM Practices
Leadership
Customer focus
Employee involvement
Information management
Process management
Continuous improvement
- Supplier relationship

Organization Impact of IT Organizational
Characteristics Applications on TQM Performances
- Industry - Leadership - Operation
- Ownership »| - Customer focus »| - Productivity
- Amount of employees - Employee involvement - Employee satisfactions
- Product/ service - Information management - Customer satisfactions
- Revenues - Process management - Finance
- Quality management system - Continuous improvement - Market

Competitive advantages Supplier relationship

IT Applications
- Types of IT applications
. Office automation
. Manufacturing
. Communication network
- Perception of IT usage

Figure 1: The proposed framework of the study

6. CONCLUSIONS

This paper reviews the literatures relating to TQM and IT applications. This review
. shows that IT applications have a key role to play in the process of applying TQM in
organizations and can affect all the seven TQM dimensions in this paper. In other words, IT
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can facilitate in implementing TQM practices. Many organizations are still at the early stage
of IT implementation as well as TQM, especially Vietnamese organizations, therefore they
need to carefully consider the impact of IT on TQM for improving organizational
performances. It implies that the organizations should link IT applications with TQM in their
business strategies.

The paper also proposes the framework for the study of the performance improvement
through linking IT applications with TQM. This framework will be applied in Vietnam
context. Both Vietnamese organizations who got ISO 9000 certificates and those who did not
will be surveyed in the coming months. The results of this survey will be hoped to consistent
with our priori expectations.
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CAI THIEN KET QUA THUC HIEN THONG QUA VIEC LIEN KET
CONG NGHE THONG TIN VOI TQM

Nguy&n Thily Quynh Loan
Khoa Quin ly Céng nghiép, trudng PH Bach Khoa - PHQG-HCM

TOM TAT: Céng nghé thong tin (CNTT) va qudn Iy chdt lugng toan dién (TQM) c6
dnh hudng rdt lon dén nhiéu 18 chitc va da c6 nhidu nghién citu vé mbi linh vuc nay. Tuy
nhién, it c6 nhitng nghién citu thyc tién vé méi quan h¢ giita hai linh vic nay, ddc bi¢t la tdc
déng ciia CNTT lén TQM. Do do, bai bdo nay tdng két edc Iy thuyét trudc day vé cdc yéu 16
chinh ciia TOM, cdc ung dung CNTT, cdc lién két gidta CNTT véi TOM, va tém tdt két qud
nghién citu gdn ddy ciia chiing t6i. Pdy sé la cd s& dé chiing 16i dé xudt mgt khung nghién citu
nhdm cdi thign két qud thuc hign thong qua lién két cdc vng dung CNTT vdi TOM.
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