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Abstract

Manufacturing companies in developing countries,
irrespective of size or sector , often use ISO 9000 as a
route to world-class status. Based on the results of an
investigation by  questionnaire  in  various
manufacturing companies in Vietnam, the research is
aimed to study if ISO 9000 implementation has any
impact on improving the company competitiveness.
Firstly, the study examines the situation of ISO 9000
implementation and its relationship with quality
performance. Secondly, the study examines if ISO
9000 implementation influences the performance
measurement system. The regressive models are
constructed to evaluate the contribution of ISO 9000 to
company performance and performance measurement
system. Finally, the recommendations for further
deployment of ISO 9000 are discussed. ISO 9000 is
not only a tool for quality management and
improvement but also a framework for performance
measurement.
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1. Introduction

In the recent years, the business competitiveness
has been changed dramatically. Companies began to
lose market share to overseas competitors who were
able to provide higher-quality products with lower
costs and more variety. To regain a competitive edge
companies not only shifted their strategic priorities
from low-cost production to quality, flexibility, short
lead time and dependable delivery, but also
implemented new technologies and philosophies of
production management such as computer integrated
manufacturing (CIM), flexible manufacturing systems
(FMS), just in time (JIT), optimized production
technology (OPT) and total quality management
(TQM)...In this circumstance, the implementation of
quality management system is becoming more and
more critical for enhancing competitiveness.

The ISO 9000 implementation has been accepted
worldwide as a useful first step towards Total Quality
Management (TQM) and since it’s establish in 1987
until now, the number of organizational that has been
certified is growing continuously. The implementation
of ISO 9000 is a critical organizational change that
requires a transformation in the organization’s,
processes, strategic priorities, and culture, among
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others. This study examines the result of ISO 9000
implementation and its impacts on quality performance
and performance measurement system. This study can be
very useful to organization, especially the manufacturers
in developing country, which attempt to identify factor
of management system to improve competitiveness.

2. Research Objectives

The research is focusing in on the relationship
between the implementation of ISO 9000 quality
management system standard and company’s
performance measurement in order to find out the
critical factor for implementation of performance
measurement in the industry. The main issues of
research are

e To investigate the influence of ISO 9000

implementation to quality performance, and

e To investigate the influence of ISO 9000

implementation to performance measurement.
The aim of research is to find out the change in
utilization of performance measurement and the
trend of selecting measures after implementing
ISO 9000.

3. Methodology

This empirical research is conducted by surveying
the manufacturing companies in the following steps:
Literature review: in-depth review is conducted about

the quality management and  performance
measurement in recent research. From the basic
concept and current researches, a framework of survey
is developed.

Conducting survey: data collection by sending
questionnaire to selected companies in Vietnam,
which obtained ISO 9000 certificate in the recent
years. The questionnaire is designed to consist of
information about ISO 9000 practice and trends about
quality management and performance.

Data analysis: the ANOVA analysis and regression
analysis are used to evaluate the significant
relationships of variables.

4. Literature Review

4.11S0 9000 Standard

The term 1SO 9000 refers to a set of quality
management standards. ISO 9000 version 2000 consists



of 4 standards with the main one is ISO 9001:2000.

About 500 000 organization in over 140 countries have

already adopted ISO 9000 because it help

organizations achieve standards of quality that are

recognized and respected throughout the world [11].

The ISO 9000 standards are based on eight quality

management principles listed below:

Customer focus: Organizations depend on their
customers and therefore should understand current
and future customer needs, should meet customer
requirements and strive to exceed customer
expectations.

Leadership: Leaders establish unity of purpose and
direction of the organization. They should create and
maintain the internal environment in which people
can become fully involved in achieving the
organization's objectives.

Involvement of people: People at all levels are the
essence of an organization and their full involvement
enables their abilities to be wused for the
organization's benefit.

Process approach: A desired result is achieved more
efficiently when activities and related resources are
managed as a process.

System approach: Identifying, understanding and
managing interrelated processes as a system
contributes to the organization's effectiveness and
efficiency in achieving its objectives.

Continual improvement: Continual improvement of the
organization's overall performance should be a
permanent objective of the organization.

Resource
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Factual approach to decision making: Effective
decisions are based on the analysis of data and
information.

Mutually beneficial  supplier relationships: An
organization and its suppliers are interdependent and a
mutually beneficial relationship enhances the ability
of both to create value.

Implementing ISO 9000 helps organizations to
manage their processes with quality. Without quality
system, organizations cannot achieve a world-class
standard of quality. The structure of ISO 9001 reflects
Plan-Do-Check-Action Deming cycle. The ISO
9001:2000 standard consists of 4 sets of systematic
requirement  like  “Management  responsibility”,
“Resource  management”,  “Product realization”,
“Monitoring, analysis and improvement” as describe in
Figure 1 [8].

The clauses of “Management responsibility” require
company to set up, deploy and maintain a set of quality
objectives that in line with company strategy and quality
policies (5.2&5.3&5.4). Company has to stipulate the
roles and responsibility for each function (5.5). The
Quality Management Responsibility (5.5) function also
has been emphasized as an important factor for quality
management system.

The clause of “Resource management” refers to the
requirement about education and training for employee
(6.2) in order to improve their awareness and skills. It
also mentions about ensuring working environment (6.3).

Measuring, Analysis
and Improvement
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Figure 1. The model of SO 9001:2000 Quality M anagement

The clauses of “Product realization” give strong
emphasis in control production and operation
processes: the realization processes (7.1), customer
communication including the identification of
customer requirements (7.2.1); design and/or
development changes (7.3.7); identification of
regulatory and legal requirements (7.3.2.d); the criteria
for selection and periodic evaluation of suppliers
(7.4.1); validation of processes (7.5.5).

The clauses of ‘“Monitoring, analysis and
improvement” focus in measurement of organization

performance (both product and process). It includes
Internal audit (8.2.2), Control of nonconformity (8.3),
Measuring and monitoring of processes (8.2.3 & 8.2.4),
the planning for continual improvement of the quality
management system (8.5.1), Corrective and preventive
action (8.5.2 &8.5.3).

4.2 Performance M easur ement

In business, performance measurement is a series of
tools, methods, activities and system used to evaluate
company performance.



The target of business is to satisfy their customers
with greater efficiency and effectiveness than their
competitors. The measurement of  business
performance is used in both perspectives of
performance: efficiency and effectiveness. The term of
effectiveness refers to the extent to which customer
requirements are met, while efficiency is a measure of
how economically the firm’s resources are utilized
when providing a given level of customer satisfaction.
In brief, the basic concepts can be summarized as
followed [1]:

v Performance measurement can be defined as the
process of quantifying the efficiency and
effectiveness of action

v A performance measure can be defined as a
metric used to quantify the efficiency and/or
effectiveness of an action

v A performance measurement system can be
defined as the set of metrics used to quantify
both the efficiency and effectiveness of actions

The performance measure in production could be
listed as follows:

v" Quality-based measure: product conformance,
features,  reliability,  perceived  quality,
serviceability, technical durability

v' Time-based measure: manufacturing lead time,
deliver lead time, due-date performance,
frequency of delivery

v' Cost- based measure: production cost, service
cost, value added, selling price

v Flexibility based measure: new product
introduction, deliverability, volume, resource
mix

The development of performance measurement
can be divided into 2 phases. The first phase began in
the late 1880s and went through the 1980s. In this
phase the emphasis was on financial measures such as
profit, return on investment and productivity. One of
the well-know methods was formulated by Du Pont
(1903) measure return on investment and used to
access both the efficiency of each business unit [2].

The second phase started in the late 1980s as a
result of changes in the world market. Neely et al
(1992) indicated the most changes in Dbusiness
performance measure as

Implementation of 1SO 9000
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(1) Management responsibility

(2) Resource management

(3) Product realization

(4) Measuring, analysis and
improvement

(Independent Variables)

v' The changing nature of work (reducing of labor
cost)

v' Increasing competition (company must be
differentiated with competitor)

v/ National and international awards (requires
company to complete self assessment)

v' Changing organizational roles (humane
resource management and development play
more active role in business performance)

v" Changing external demands (company must be
opened to the public)

v The role of information technology [1].

The changes revealed that traditional performance
measures have many limitations and the development of
new performance measurement systems is required for
success [1]. McNair et al. (1990) developed a conceptual
model, which they called the Performance Pyramid.

Fitzgerald et al (1991) developed a framework of
performance measurement with two basic types, one is
relating with result (competitiveness and financial
performance) and the other is relating with determinant
of the result (quality, flexibility, resource utilization,
innovation) [5].

Leaving the traditional performance measure,
Kaplan and Norton (1992) developed the new balanced,
multi-dimension method which is aim to create a true
system of performance measurement which links the
company’s long-term strategy with its day-to-day
operations [7]. In the Kaplan and Norton model of the
Balanced Scorecard, measures are different perspectives
reflecting the important dimension of the company’s
business. The following four perspectives are used in the
model:

Financial perspective: Reflects the financial return to the
owners (How do we look to our shareholders?)

Customer perspective: Reflects how customers view our
business (How do our customers see us?)

Business-process perspective: Reflects what we must be
good at (What must we excel at?)

The innovation and learning perspective: Reflects how
we are to do continue and develop (How can we
continue to improve and create value?)

To sum up this section, it is interesting to notice the
difference between the traditional and new performance
measures as described by Ghalayini and Noble (1996) in
Table 11].

Quality Performance

=

Perfor mance M easur ement

(1) Becoming more operation oriented
(2) Becoming more strategy oriented
(3) Becoming more benchmarking

(4) Becoming more HRM oriented

(5) Becoming more formal use

(Dependent Variables)

Fiaure 2: Research Framework



Table 1: Difference between Traditional and New Perfor mance M easur es -Ghalayini and Noble (1996) [1]

Traditional performance measures

Non-traditional performance measures

Based on outdated traditional accounting system
Mainly financial measures

Intended for middle and high managers

Lagging metrics (weekly or monthly)

Lead to employee frustration

Neglected at the shop-floor

Have a fixed format

Do not vary between locations

Do not change over time

Intended mainly for monitoring performance
Not applicable for new advances technology and
method JIT, TQM, CIM, FMS, etc.

Ignoring continuous improvement

5. Resear ch Framewor k

The main target of ISO 9000 is to help company to
set up and maintain a quality- oriented management
system. Implementing ISO 9000, company needs to
develop and maintain quality policy, quality objectives
in all appropriate level and many operational
documented procedures require company to settle down
a system and mechanism to tracking company
performance [10]. The measuring, testing, auditing
activities have been carried out to ensure the
effectiveness and efficiency of the system. To obtain
and maintain ISO 9000 certificate, an organization’s
quality system must be measured against the
requirements of the ISO 9001:2000 standards by itself
or by a certification body. In this circumstance, the
research examines the change of quality performance
and performance measurement after implementing ISO
9000. There were many researches about the benefit and
effectiveness of ISO 9000 implementation. Yann [12]
tried to evaluate ISO 9000 implementation by
evaluating 6 main impacts in quality management
system. Clare [3] used 17 indexes to evaluate the benefit
of ISO 9000 certification. This research consider ISO
9000 implementation as a conformance of 4 main
managerial ~ requirements, name  “Management
Responsibility”, “Resource Management”, “Product
Realization”, “Measuring, analysis and improvement”.
Those 4 parts are 4 main components of ISO 9001:2000
quality management system that describe in Figure 1.

The first issue of this research is to investigate
relationship between ISO 9000 implementation and
company performance in term of improvement of
quality performance. Neely et al. [2] summarized
quality-based performance in a set of 10 measures
concerning fixture, duration...In this research the
measure for quality performance is defined by 5 criteria
like incoming quality, in-process quality, final product
quality, on-time delivery, solving customer complaint.
They are the most measures that are widely used in the
manufacturing companies as indicators of quality
performance of production activities. The second issue

Based on company strategy

Mainly non-financial measures

Intended for all employees

On-time metrics (hourly, or daily)

Lead to employee satisfaction

Frequently used at the shop-floor

Have no fixed format (depends on needs)
Vary between locations

Change over time as the need change
Intended to improve performance
Applicable for new advances technology and method
JIT, TQM, CIM, FMS, etc.

Help in achieving continuous improvement

of this research is to investigate relationship between
ISO 9000 implementation and the change in utilization
of performance measurement. Performance
measurement can be defined as the process of
quantifying the efficiency and effectiveness of action
[2]. De Tony et al. summarized the general utilization
of performance measurement in 3 categories such as
planning, controlling and coordination activity; control,
evaluation and involvement of humane resources;
benchmarking [5]. In this research, the change in
utilization of performance measurement is assumed that
after ISO 9000 implementation, performance
measurement is becoming

e More support the planning, controlling, and
coordinating the operational activities (such as
quality management, supply chain management,
production management, inventory control...). This
change can be named as “Becoming more operation
oriented”.

e Delivered from strategy, long term plan and it
supports the strategic deployment and enhancing
the competitiveness. This change can be named as
“Becoming more strategy oriented”.

e More support the Benchmarking process. This
change can be named as “Becoming more
Benchmarking oriented”.

e More supporting the planning, controlling, and
coordinating of Human Resource Management.
This change can be named as “Becoming more
HRM oriented”.

e More standardized, periodically carried out,
frequently updated and feed backed to the
employee. This change can be named as
“Becoming more formal deployment”.

6. Questionnaire and Data Collection

The questionnaire was formulated after a
comprehensive review of the literature of general
management control and performance measurement.
The purpose was to draft a questionnaire that would
cover many of the central issues relating business



performance. The survey consists of three parts
referring relationship between quality management and
performance measurement.

Firstly, we examine the influence of ISO 9000
implementation on company quality performance. The
companies provide the information concerning “Self
evaluated status of ISO 9000 implementation based on
results of certification audit, surveillance audits, and
internal audits”. Ranking in 5 point-scales from “Not
complied with ISO 9001:2000 standard at all” (1) to
“Fully complied with ISO 9001:2000 standard”(5).
Next, the companies have been asked about “How the
implementation of ISO 9000 did give the improvement
to quality performance”. The index for quality
performance can be broken down into 5 indexes as
Incoming quality, In-process quality, Final product
quality, On-time delivery, Solving customer complaint.
The ranking in 5 point-scales from “Not improved at
all” (1) to “Strongly improved” (5).

Secondly, the survey is to examine the influence
of ISO 9000 implementation on performance
measurement. The influence of ISO 9000 on
performance measurement system is considered in
possible five impacts concerning with the change in
utilization of performance measurement. The company
had been asked about the “Change in utilization of
performance measurement after implementing ISO
9000”. Ranking is in 5 point-scales from “Strongly
disagreed” (1) to “Strongly agreed” (5).

Thirdly, the survey examines the change in
utilization of performance measurement after ISO 9000
implementation. A set of 32 measures, which has been
formulated based Balanced Scorecard approach, has
been examined to know the real application of
performance measure in companies. The company had
been asked about the frequency of use for each
measure before and after ISO 9000. Ranking is in 5
point-scales from “Not used at all” (1) to “Most
frequently used” (5). The questionnaire is expected to
be answered by top managers of companies.

Regarding the economy development and
situation of transition period to market oriented
economy, Vietnam cases have been adopted in order to
get the data supporting the survey. The target group of
this survey is Vietnam manufacturing industries that
has been already implemented and certified ISO 9000
standard in the past 5 year. The ISO 9000 standards
have been first introduced in Vietnam in 1995. By
December of 2003, there were nearly 2500 Vietnam
companies already certified ISO 9000 [11]. Among of
them 90% is manufacturing companies.

The questionnaire has been delivered to 400
manufacturing companies in Vietnam. With the
supporting from Vietnam Productivity Center (VPC),
the questionnaire has dispatched in December of 2004,
and there were 148 feedbacks with the response rate at
37%. Finally, 125 responses have been considered in
this study. The demographics of respondent companies
can be described in Table 2. About 15% of responses
were answered by top managers (executive director,

president), 82% were answered by Quality Management
Representative (member of Board of Director).

7. Data Analysis
7.11S0 9000 and Quality Performance

7.1.1 Current Situation of SO 9000 I mplementation
and Quality Performance

The status of ISO 9000 implementation can be
presented by breaking down four main elements of ISO
9000 quality management system (Figure 1).
Management responsibility consists of three indexes:
Quality planning (QPL), Responsibility and authority
(RAA) and Quality Management Representative (QMR).
Resource management consists of two indexes:
Education and training (EAT) and Working environment
and safety (WES).

Product realization consists of six indexes:
Contract review (CRV), Design control (DCL), Product
standardization (PST), Supplier control (SCL), Process
control (PCL), Storage and handling (SAH).

Measuring, analysis and improvement consist of
four indexes: Measuring and monitoring (MAM),
Nonconformity control (NCC), Analysis of data (AOD)
and Improvement (IMP). Totally, fifteen indexes can
present for situation of implementing ISO 9000. Quality
performance is composed from five indexes like
Incoming quality (ICQ), In-process quality (IPQ), Final
product quality (FPQ), On-time delivery (OTD), Solving
customer complaint (SCC).

Gathering from the survey, Table 3 reflects the
conformance to ISO 9000 requirements. Comparing
with ISO 9000 requirement, the most complied and
implemented are “Responsibility and authority (RAA)”,
“Product standardization (PCL)”, “Process control
(PCL)”. The least complied indexes are “Working
environment and safety (WES)”, “Storage and handling
(SAH)”, “Improvement (IMP)” and “Analyzing of data
(AOD)”. For in-dept analysis, we can classify the survey
responses by production type and ownership. It is
interesting to note that in all 5 groups, the conformance
to ISO 9000 is generally obtained, in term of
“Responsibility and authority (RAA)”, “Product
standardization (PST)”. Using a huge quantity of
employee, the textile & garment and food processing
companies get the significant conformances about the
“Education and Training (EAT)” and “Product
standardization (PST)”. However, some lacks of
conformance are also identified. For example, chemical
industry got low score in term of “Working environment
and safety (WES)”, the control measures to supplier
(SCL) of Food processing companies is not sufficient.
The textile & garment production got high score in
process control (PCL) but less score in Design control
(DCL) and Quality planning (QPL).

Classifying the respondent by business ownership,
the degrees of conformances to ISO 9000 are almost the
same in 4 sectors: foreigner, joint venture, and state
owned and private industries. However, in term of



“Quality planning (QPL)”, “Design control (DCL)”
and “Supplier control (SCL)”, the foreigner-invested
industries get a bit higher score than local industries.
Despite of rather short business development history,

the private sector shows its potential capability to
strengthen its competitiveness by its conformance to ISO
9000, especially in term of “Process control (PCL)” and
“Education and Training (EAT)”.

Table 2: Demographics of Respondents

Classify by type of production Number %
Mechanical manufacturing (machinery, motorcycle, automobile) 32 25.6
Electronic manufacturing (home appliance, IT, telecommunication devices) 35 28
Chemical manufacturing (plastic, construction material, gas) 23 18.4
Textile and Garment 18 144
Food processing (livestock, seafood, liquor) 17 13.6

Classify by owner ship Number % Classify by company size Number %
State owned 43 34.4 Under 100 employees 12 9.6
Private 47 37.6 Between 100-500 employees 61 48.8
Joint-venture 21 16.8 Between 500-1000 employees 33 26.4
Foreigner investment 14 11.2 Above 1000 employees 19 15.2

Table 3: Implementation of 1SO 9000 and Quality Performance

ISO 9000 Implementation (5-point scale)

Quality Performance

Management Resource Product
Responsibility Management Realization

Measuring, Analysis (5-point scale)

and Improvement

QPL RAA QMR [EAT WES CRV|DCL PST SCL PCL SAH |[MAM NCC AOD IMP ICQ IPQ FPQ OTD SCC

7.1.2 Influence of 1SO 9000 Implementation on
Quality Performance

The  relationship  between  ISO 9000
implementation and quality performance could be
evaluated by regression model with quality
performance (Y,) is dependent variable. The quality
performance can be considered as a compositor of five
popular indicators for manufactures: Incoming quality,
In-process quality, Final product quality, On-time
delivery, and Solving customer complaint. The
independent variables are fifteen indexes of ISO 9000
requirement that mentioned above
Yo = ao+ Bo QLP + B; RAA + B, QMR + B; EAT

+ B4 WES+ Bs CRV + ¢ DLC + B, PST
+ Bg SLC + By PCL+ By SAH+ B;; MAM
+ Bia NCC+ B13 AOD+ B4 IMP (1)

The total number of observations is 125 and the
significant level of testing is set 95%. Testing for
significance of the multiple regression models, the
obtained F-value (with 15 and 110 degree of freedom)
is 51. Because F=51 is larger than F (15,110)= 1.83,
the conclusion is that at least one of fifteen
independent variables is related to quality performance.

For each multiple regression coefficient, its
estimate and t-value are showed in Table 4 with
insignificant coefficients presented in italic. The
conclusion is that there are significant between each
independent variables (except DCL, PCL, SAH) and
quality performance

X |3.94 431 361 |405 353 420|386 431 409 43 357 | 41 438 354 345
S

052 0.51 0.58 0.55 0.5 0.4 0.52 0.55 0.68 0.53

3.64 426 437 433 4.61
038 056 055 0.53 048 044 048 052 049

7.1.31S0 9000 I mplementation, Quality Performance
and Extension to TQM

During the survey, the companies have been asked
if (1) they had post-ISO 9000 plan and already deployed
actions towards TQM (such as Quality Control Cycle
QCC, Japanese 5S, Kaizen, Suggestion scheme,
Statistical Process Control...) or (2) just would like stay
at ISO 9000 certification and have no plan or action for
extension to TQM. The respondents show that there
were 90 companies responded for first option and 35
companies responded for second option. The first group
can be named as “Extension to TQM group” and second
group can be named as “No-extension to TQM group”.

Table 5 shows the situation of ISO 9000
implementation and quality performance of the
companies dividing by their decision in extension to
TQM. In term of conformance to ISO 9000, data (with
ANOVA test) show that, there is no significant
difference between two groups about “Responsibility
and authority (RAA)”, “Working environment and safety
(WES)”, “Product Standardization (PST)” and “Storage
and handling (SAH)”. The companies that extent to
TQM have bit higher score in the conformance to ISO
9000, especially, in term Quality planning (QPL) and
“Education and Training (EAT)”. It means that the
company that extent to TQM have long term plan and
business direction. They are also got the significant
conformance about “Nonconformity control (NCC)”.



The “No-extension to TQM group” has relative
high score in “Measuring and monitoring (MAM)” and
the lowest score is Analysis of data (AOD). Regarding
quality performance, the “Extension to TQM group”
also has higher score in almost indexes. The gap in
performances of the two groups is not so wide. Both
groups are facing the relative low conformance about
“Analysis of data (AOD)” and “Improvement (IMP)”.

Because the “Extension to TQM group” obtains a
better result of quality performance then we can
conclude that the positive achievement in
implementing ISO 9000 might be a motivation for
further extension to TQM.

7.2 1S0 9000 I mplementation and Performance
M easur ement

721 Change in Utilization of Performance
M easur ement after SO 9000 I mplementation

The result of survey shows that almost changes in
practice of performance measurement after ISO 9000
implementation are positive (Table 6). Among the
predicted changes, the most positive change is
“Becoming more operation oriented”, “Becoming more
formal deployment”, the least change is “Becoming
more HRM oriented”.

7.2.2 Influence of 1SO 9000 on Utilization of
Performance M easur ement
The relationship between ISO 9000

implementation and performance measurement is

evaluated by developing five regression models, which

describe five possible impacts of ISO 9000
implementation upon utilization of performance
measurement:

Y, =a;+ 8 QLP + 6, RAA + &, QMR + 8; EAT

+ 84 WES+ 85 CRV + 66 Bs DLC + 6, PST +

+ 38§ SCL+ 8¢ PCL+ & 10 ASH + 6 ;; MAM

+ 3 1, NCC+ 6 13 AOD+ 6 14, IMP (1)
Y,=o0,+ 79 QLP + v, RAA +v, QMR + v; EAT

+v4 WES+ ys CRV + y¢ DLC + v, PST

+ 95 SCL + y9 PCL + v, ASH+ v ;; MAM

+ v 12NCC+ v 3 AOD+ v 4, IMP 2
Y;=03+QQLP +QRAA+Q, QMR + Q; EAT

+Q, WES+ Qs CRV + Q¢ DLC + Q,PST

+ Qs SCL+ Q¢ PCL+ Q ) ASH+ Q |; MAM

+Q 1, NCC+ Q3 AOD+ Q 4, IMP 3)
Yis=os+e9QLP + & ,RAA + &, QMR + 5 EAT

+ &4 WES+ &5 CRV + ¢4 DLC +&,PST

+teg SCL+ 89PCL+ € 10ASH+ €11 MAM

tep NCC+ ¢ 13 AOD+ ¢ 14 IMP (4)
Ys=as+@oQLP + ¢ RAA+ ¢, QMR + @; EAT

+ @4 WES+ @5 CRV + ¢4 DLC + ¢ ; PST

+ @ g SCL+ ¢ g PCL+ @9 ASH+ ;) MAM

+ (P12NCC+ Q13 AOD+ Q14 IMP (5)

Testing for significance of multiple regression

model (F test), the result is showed in Table 8, the
obtained F-values of all the five models (with 15 and
110 degree of freedom) is more than F (15,120)=1.83,
then we can conclude that at least one of the independent
variables is related to each of five possible changes in
utilization of performance measurement.

Table 4: Testing Relationship between 1SO 9000, Quality Performance
and Changein Utilization of Performance M easur ement

Yo Y, Y, Ys Y4 Ys
ﬁdslc‘l‘sz‘ei 0.86 0.54 0.49 0.30 0.37 0.58
F 50.10 10.60 9.10 4.60 5.90 12.40
Coefficient | t | Coefficient t Coefficient t Coefficient | t Coefficient | t Coefficient | t

QPL 0.21 4.43 -0.23 -2.35 0.32 348 0.33 2.96 0.25 2.08 0.20 2.29
RAA 0.11 2.12 -0.18 -1.66 0.06 0.62 -0.01 -0.09 0.27 2.00 0.06 0.58
QMR 0.15 3.49 0.07 0.79 0.12 154 0.03 0.33 0.15 1.46 0.19 2.57
EAT 0.12 2.57 0.17 1.84 0.04 0.53 0.02 0.24 0.31 2.85 0.20 2.46
WES 0.12 2.89 -0.09 -0.97 0.02 0.26 -0.18 -1.85 0.27 2.49 0.07 0.92
CRV 0.10 2.62 0.16 1.44 0.13 127 0.13 1.08 0.05 0.40 0.15 153
DCL 0.04 1.02 0.10 1.23 -0.03 -0.39 -0.06 -0.64 -0.17 -1.70 -0.08 -1.03
PST 0.11 2.34 0.13 1.34 0.00 -0.04 -0.12 -1.12 0.21 1.78 0.09 1.02
SCL 0.13 341 0.03 0.53 0.05 0.93 0.06 0.95 -0.07 -0.93 0.01 0.16
PCL 0.06 1.34 0.24 2.69 0.06 0.70 0.10 1.01 -0.18 -1.69 -0.07 -0.85
SAH 0.05 1.33 0.20 2.46 0.03 0.46 0.16 1.75 0.02 0.16 0.00 0.06
MAM 0.09 2.57 0.12 114 0.16 1.66 0.07 0.62 0.00 -0.04 0.17 1.85
NCC 0.13 2.38 0.31 2.86 0.02 0.23 0.09 0.78 -0.04 -0.28 0.09 0.96
AOD 0.09 2.14 0.14 1.66 0.18 2.41 0.16 1.70 -0.11 -1.12 0.14 1.90
IMP 0.16 3.78 0.25 2.79 0.19 2.31 0.18 181 0.13 122 0.23 2.86




Table 5: 1SO 9000 I mplementation, Quality Performance and Extension to TQM

I SO 9000 I mplementation

Quality Performance

Group (5-point scale) (5-point scale)
QPL RAA QMR EAT WES CRV DCL PST SCL PCL SAH MAM NCC AOD IMP ICQ IPQ FPQ OTD SCC
(1) X 4.00 430 3.69 4.12 358 421 391 434 413 429 357 400 442 3.61 346 368 430 443 440 4.69
Extension g, o4 o050 052 05 041 053 05 067 055 050 030 058 05 054 047 046 050 056 047
to TQM
(2)No- X 377 434 340 386 340 417 371 423 397 434 357 414 426 337 343 354 417 420 414 440
extension
060 059 050 060 050 038 046 049 O07L 048 065 036 051 055 050 051 038 041 036 050
TQM
F 502 017 65 6.06 323 024 37 11 14 026 0002 051 219 S5 006 199 215 6.01 643 934
p 0.026 0.68 0.012 0.015 0.075 0.6 0057 028 023 061 09 048 014 039 08 016 0145 0.014 0.012 0.003
Fu=3.84
Table 6: Changein Utilization of Performance M easur ement
Changein utilization of M eaning of change Degr ee of
per for mance measur ement change
Becoming more operation oriented | Performance measurement is supporting the planning, controlling, 4.39
D) coordinating the operational activities )
Becoming more strategy oriented Performance measurement is delivered from strategy, long term plan and it 402
Yy supports the strategic deployment and enhancing the competitiveness )
Becoming more benchmarking . . .
oriented (Y3) Performance measurement is supporting the benchmarking process 3.88
Becoming more HRM oriented Performance measurement is supporting the planning, controlling,
. 3.66
(Yy) coordinating of Human Resource Management
Becoming more formal deployment | Performance measurement is more standardized, periodically carried out,
411
(Ys) frequently updated and feed back to the employee
5 points scale [1]:“Strongly disagreed”, [5]:“Strongly agreed”

For each multiple regression coefficient, its

estimate and t-value are showed in Table 4 with
insignificant coefficients presented in italic. The final
relationship between ISO 9000 implementation and
changes in utilization of performance measurement
shows in Table 7. The most influential factor of ISO
9000 is “Quality planning (QPL)”. The implementation
of ISO 9000 requirements such as “Quality planning
(QPL)”, “Analysis of Data (AOD)”, and “Improvement
(IMP)” make company’s performance measurement
becomes more strategy oriented. Also, requirements
about quality planning make companies the
opportunity to benchmark with others partner and
competitors. Requirements of Resource Management

(EAT and WES) is giving the impact in change for
“Becoming more HRM oriented”. Finally, the closed
loop of “Quality planning (QPL)”, “Education and
Training (EAT)”, “Improvement by corrective and
preventive action (IMP)” under leadership of Quality
Management Representative, is make performance
measurement system becomes more formal. Means,
performance measurement is more standardized,
periodically carried out, frequently updated and feed
back to the employee.

Testing for the correlation coefficients between
dependent variables show that there are no negative
relationships between dependent variables.

Table 7: Relationships between | SO 9000 & quality performance
and between 1SO 9000 & Changein Utilization of Performance M easur ement

QPL | RAA | QMR | EAT | WES | CRV | DCL | PST | SPL | PCL | SAH | MAM | NCC | AOD | IMP

Quality performance + + + + + + + + + + + +
Performancs: measure becoming _ + + i +
more operation oriented
Performance measure becoming

. + + +
more strategy oriented
Performance measure becoming +
more benchmarking oriented
Performance measure becoming

. + + + +

more HRM oriented
Performance measure becoming + + + +
more formal deployment




7.2.3 Changing in Structure of Performance
M easur es

A set of Balanced Scorecard-based 32
performance measures has been examined in order to
know the main changes in the structure of performance
measures after ISO 9000 implementation. The result
shows that structure of performance measurement
almost changed after ISO 9000 implementation (see
Table 8). Conducting the ANOVA help us to realize
that there is no significant change in seven measures
such as “Revenue (RE)”, ‘“Profitability (PR)”,
“Economic value Added (VA)”, “Product cycle time
(CT)?, “Resource utilization (RU)”, “Labor
Productivity (LP)” and “Time to market (TM)”.

Up to ISO 9000, performance measurement was
mostly based on financial measures. Company
frequently used the traditional measures for tracking
the business performance like ‘“Production cost (PC) ”,
“Revenue (RE)” and “Profitability (PR)”, “Market
share (MS)” which almost reflect the short-term
performance.

After ISO 9000 implementation, obtaining
customer satisfaction became the goal of business, then,
the measures relating customer perspectives are more
frequently selected, such as “Solving customer
complaint (SCC)” and “Customer satisfaction (CS)”.
Quality is also became essential issue of business. The
companies now started to focus on customer
satisfaction by providing better product quality.
They’re some new measure like “On-time delivery
(OTD)”, “Product innovation (PI)” became the popular
indexes of business.

The data in Table 8 show that, after ISO 9000, the
structure of performance measures became more
complex with more focusing in customer aspects while
maintains critical utilization of financial measures.
Because ISO 9000 requires company to control
operation and production process, companies selected
some measures reflecting about the internal business
processes with some measures such as “Product lead
time (PLT)” and “On-time delivery (OTD)”. In term of
innovation and grow issues, before ISO 9000,
companies randomly used measures innovation
capability and human resource development. After ISO
9000 implementation, with requirement of ISO 9001
standard (ISO 9001:2000, Chapter 6 — Resource
management) companies frequently used the measures
about “Development of employee skill (DE) ” and
“Employee involvement (EI)”. It is important to note
that some important indexes concerning the flexibility
like “Volume flexibility (VF)”, “Resource utilization
(RU)” measures are rarely used in the company. In
dept analysis the change in structure of performance
measurement after ISO 9000, the companies can be
classified by their decision to extent to TQM. Data in
Table 8 show that the trend and structure of
performance measurement is almost the same in both
groups. ISO 9000 gave impacts in both groups and
make they become more frequently measure customer
aspect. We can realize that, the “Extension to TQM

group” measures their workforce’s capability,
involvement and development more frequent. It means
that, following TQM philosophy, companies created
quality-minded in their employee by educating the
awareness and developing the skills. This long-term
approach requires companies to periodically evaluate the
achievement of humane resource management.

The data in Table 8 also shows that the custom of
using performance measure among the companies is
similar. They are using almost the same set of measure
over the time. There are some measures has been used
almost the time, but some measures rarely used. There is
the lack of utilization of measures relating productivity,
innovation capability, and value added analysis. It seems
that the selection of performance measure is mainly
intended for monitoring performance and not firmly
intended to improve performance.

7.3 Findings and Discussion

ISO 9000 implementation is not only a certification
gaining process but also really a continuous
improvement process. The PDCA management cycle of
ISO 9000 requires companies to set-up, maintain and
improve the management activities leading to match
customer requirements [9]. The standard helps
companies to improve management system leading to
the improvement of quality performance, especially the
performance of internal processes.

Implementing ISO 9000 helps companies to
improve the performance measurement process. With the
implementation of ISO 9000 requirements, the
utilization of performance measurement is becoming
more supporting the management system. Because of
ISO 9000 structure consist of requirements concerning
with quality planning, setting up the measurable
objectives in all levels of organization, concerning with
measuring, auditing, analyzing the performance also
with correction and prevention, then the use of
performance measurement is becoming changed to
support operational activities, strategy deployment,
benchmarking, human resource management activities.

Because of ISO 9000 implementation requires the
company to establish the documented system including
operational procedure and data recording, also the
company follows the PDCA philosophy in management
activities, then, performance measurement is carried out
more formal, meaning that, it is more standardized,
periodically carried out, frequently updated and feed
back to the employee. The result of survey shows that
among the ISO 9000 standard requirements, quality
planning plays critical role in term of setting up and
maintaining the management system. The implementing
ISO 9000 is a catalyst for promoting TQM. The
companies, which obtain the high conformance and
quality performance, trend to extent their management
system to TQM. ISO 9000 implementation gave the
significant change in performance measure. After
implementing ISO 9000, company is keeping the
utilization of traditional performance measure with more
quality and customer satisfaction oriented.



Table 8: Changing in Performance M easur ement Structure

Agoregate “Extent to TQM group” |“No extent to TQM group”
Index of performance measure Before After Before After Before After
1SO 9000 | ISO 90000 | 1SO 9000 | 1SO 90000 1 SO 9000 1 SO 90000
X s | X s | X s | X s X s X s
Customer per spective
Market share (MS)*** 427 o044 418 039 428 o045 418 038 4.26 0.44 420 041
Solving customer complaint (SC)* 247 o050 406 o065 247 o050 406 o064 2.49 051 4.06 0.8
Company image (CI)* 251 050 2.7 090 252 o050 2.64 097 2.49 051 2.68 069
Customer satisfaction (CS)* 3.0 069 394 o065 3.06 068 394 o064 3.0 0.73 394 o068
Advertising effectiveness (AE)* 227 o084 405 o060 227 08 402 069 2.29 0.83 411  om
Financial perspective
Production cost (PC)*** 473 o044 482 030 472 o045 482 038 4.74 0.44 480 041
Inventory turnover (IT)* 4.7 046 482 039 468 o047 482 o038 4.74 0.44 4.80 041
Revenue (RE)* 498 o013 498 o013 50 0 5.0 0 4.94 0.24 494 o2
Profitability (PR)* 498 o013 499 o0 50 0 5.0 0 4.94 0.24 497 o017
Return of investment (ROI)* 2.53 05 358 049 253 05 359 o049 2.51 051 354 os1
Cash —flow (CF)* 1.78 o041 2.16 073 1.8 0.4 209 o073 1.74 0.44 234 o073
Economic value Added (VA)* 222 o083 237 o093 219 o8 228 o® 2.29 0.83 260 o9
Productivity (PY)** 173 o044 191 o068 1.72 o045 186 066 1.74 0.44 206 073
Internal business per spective
Incoming part quality (IQ)* 447  os0 473  osa 447  os0 482 o038 449 0.51 449 o718
In process quality (PQ)** 426 044 459 049 426 o044 461 o049 426 0.44 454 os1
Final product quality (FQ)* 498 013 493 o034 50 0 5.0 0 4.94 024 474 o6l
After sale service (AS)* 373 o84 482 o038 371  oss 482 038 3.37 0.84 483 038
Product reliability (RY)* 451 o050 476 o043 452 os0 477 043 4.49 051 474 o044
Product lead time (PLT)* 351 os0 442 o049 352 o050 441 049 3.49 051 446 o051
Product cycletime (CT)* 253 o050 258 049 253 050 259 o049 251 051 254  om
On-time delivery (OTD)* 378 o083 454 o050 381 o083 453 050 3.71 0.83 457 050
Product innovation (PI)* 351 os0 436 o048 252 o050 436 048 3.49 051 437 049
Resource utilization (RU)* 178 o083 192 o089 179 o083 193 090 1.77 0.84 1.89 090
Volume flexibility (VF)*** 200 o072 221 o733 199 o073 223 o4 2.03 0.71 2.14 o7
Innovation and grow per spective
Development of employee skill (DE)* | 246 105 346 111 2.69 106 4.02 o058 1.86 0.91 2.03  os2
Employee involvement (EI)* 1.26 o044 282 098 126 o044 311 092 1.26 0.44 2.09 o7
Knowledge sharing (KS)*** 1.74 o044 1.63 o048 173 o044 1.64 048 1.77 0.43 1.6 050
Labor Productivity (LP)* 353 o050 346 o063 353 o0s0 359 049 351 051 311  os0
Technology ability (TA)* 297  om 311 o077 298 o073 323 o074 2.94 0.68 2.8 080
New product introduction (NI)** 329 o069 342 o074 348 o050 359 049 2.8 0.87 3.0 106
RD innovation (RD)* 285 1ot 329 o070 287 103 341 o049 2.8 0.99 297 101
Time to market (TM)* 303 069 294 o065 307 o068 294 o064 2.94 0.73 294  oss

5 point scale: 1: “Not used at all”, 5: “Most frequently used”
The performance measure with no significant change is presented in italic
[1*: p<0.001, []**:p<0.01, [17<0.05

Implementing Change in Performance
ISO 9000 Measurement

U i)

Improving Quality Extension to
Performance |:> TQM

Figure 3: Survey Findings



The structure of performance measure is also
getting more balancing; shifting from unique utilization
of the finance and customer measures to utilization of
indexes regarding about internal processes, learning
and innovation aspects. The extension to TQM is also
give impact in changing utilization of performance
measure. The companies started to use non-financial
measure that reflecting humane aspects.

8. Conclusion

Standardization of product and production is
irreversible trend of global economy. Majority of
developed and developing countries have adopted ISO
9000 as the national quality system standards. In

addition, ISO 9000 could be a vehicle for implementing
TQM [10].

Implementing ISO 9000 is a critical organizational
change that requires a transformation in the
organization’s, processes, strategic priorities, and culture,
among others. This study examines the result of ISO
9000 implementation and its impacts to quality
performance and performance measurement system.
This study can be very useful to organization, especially
the manufacturers in developing country, which attempt
to identify factor of management system in order to
improve competitiveness. Based on this empirical study,
managers can exploit ISO 9000 as framework for by
using the finding relationships and interdependencies
between factors to assess and improve the quality
performance.

9. Appendix: Survey in Quality Management and Performance Measurement in

M anufacturing Companies
9.1 General Information

a. Company Name
b. Address
c. Type of production

QO Mechanical manufacturing (machinery, motorcycle, automobile)
Q Electronic manufacturing (home appliance, IT, telecommunication devices)
Q Chemical manufacturing (plastic, construction material, gas)

Q Textile and Garment

Q Food processing (livestock, seafood, liquor)

d. Type of ownership

State owned
Private
Join-venture
Foreign investment

(MmO ]

e. Work force

Under 100 employees

Under 100 employees
Between 500-1000 employees
Above 1000 employees

ooo0o

9.2 Quality Management System I nformation

a. Date of ISO 9000 certification
b. Scope of ISO 9000 certification
c. Action after ISO 9000 certification

O Have post-ISO 9000 plan and already deployed activities towards TQM implementation (such as QCC, 58S...)
Q Stay at ISO 9000 certification and have no plan for extension to TQM

9.3 Situation of Quality Management System and Quality Performance after 1SO 9000 | mplementation

9.3.1 Evaluating 1 SO 9000 I mplementation

Please give self- evaluated status of ISO 9000 implementation based on results of certification audit, surveillance
audits, and internal audits. Ranking in 5 point-scales from “Not complied with ISO 9001:2000 standard at all” (1) to

“Fully complied with ISO 9001:2000 standard”(5)



I SO 9000 implementation Status of implementation
M anagement responsibility
3.1 Quality planning 1 2 3 4 5
3.2 Function and responsibility 1 2 3 4 5
3.3 Management responsibility/ leadership 1 2 3 4 5
Resour ce management
3.4 Education and training 1 2 3 4 5
3.5 Work environment, infrastructure and safety 1 2 3 4 5
Product Realization
3.6 Customer information management 1 2 3 4 5
3.7 Design control 1 2 3 4 5
3.8 Product Standardization
3.9 Supplier control 1 2 3 4 5
3.10 Process control 1 2 3 4 5
3.11 Storage and handling 1 2 3 4 5
Measuring, Analysis and I mprovement
3.12 Inspection and testing 1 2 3 4 5
3.13 Nonconformity control 1 2 3 4 5
3.14 Internal quality audit 1 2 3 4 5
3.15 Quality improvement 1 2 3 4 5

9.3.2 Evaluating Quality Perfor mance after 1SO 9000 I mplementation

Please indicate how the implementation of ISO 9000 impacted the improvement to quality performance (based on
the results of contract performance, production, quality statistic and internal audit).
The ranking in 5 point-scales from “Not improved at all” (1) to “Strongly improved” (5).

Quality Performance indexes Current situation
3.16 Incoming quality 1 2 3 4 5
3.17 In-process quality 1 2 3 4 5
3.18 Final product quality 1 2 3 4 5
3.19 In time delivery 1 2 3 4 5
3.20 Solving customer complaint 1 2 3 4 5

9.4 Changein Using of Performance M easurement after 1 SO 9000 Implementation

This part is referring to the objectives of performance measurement and process of carrying out performance
measurement. Based on management information, please evaluate the change of utilization of performance measure after
implementing ISO 9000 referring 5 followings possible impacts.

Ranking is in 5 point-scales from “Strongly disagreed” (1) to “Strongly agreed” (5)

Changein use of performance measurement after SO 9000 Score
1. Performance measurement is supporting the planning, controlling, and
coordinating the operational activities (such as quality management, supply chain 1 2 3 4 5

management, production management, inventory control...)

2. Performance measurement is delivered strategy, long term plan and it supports the
strategic deployment and enhancing the competitiveness

3. Performance measurement is supporting the benchmarking process 1 2 3 4 5

4. Performance measurement is supporting the planning, controlling, coordinating of
Human Resource Management

5. Performance measurement is more standardized, periodically carried out,
frequently updated and feed back to the employee

9.5 Changein Use of Selecting Performance M easures after 1 SO 9000 | mplementation

Please indicate the frequency of use of performance measures before and after ISO 9000 implementation.
1: “Not used at all”, 3: “Sometimes used”, 5: “Most frequently used”.



Index of performance measure

Before 1 SO 9000

After 1SO 9000

Market share

Rate of solving customer complaint,
Company image,
Customer satisfaction
Advertising effectiveness
Production cost
Inventory turnover
Revenue

Profitability

Return of investment ROI
Cash —flow

Economic value Added EVA
Productivity

Incoming part quality

In process quality

Final product quality
Customer complaint
Product reliability
Product lead time
Product cycle time
On-time delivery

Product innovation
Resource utilization
Volume flexibility
Development of employee skill
Employee involvement
Knowledge sharing
Productivity

Technology ability

New product introduction
RD innovation

e e e e e e e e N e e e e e e e
DD DN DN DN NN NN NN NN NN NN NDDNNNDDNDDNDDNDNDNDNDNDDN

Time to market
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