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Abstract. ISO9000 set of standards has been widely applied in Iranian Automotive manufacturing industry. Re-
garding the effects of TQM and ISO9000 set of standards various studies have been conducted and different 
quantitative conclusions have been made. Due to lack of quantitative information, in many of the cases, using 
qualitative information becomes the best option. The qualitative nature of data in such cases, requires qualitative 
analysis methods that might lead to some challenging computational issues. 
This paper examines the impact of ISO9000: 2000 certification and its perceived benefits for an automotive 
manufacturing company. Using an empirical approach, the paper seeks to ascertain if certification has indeed 
improved the performance of the company. Our null hypothesis rotates around the effect of ISO9000: 2000 on 
the 4W`s of an enterprise. To carry out the research, first we developed a couple of questionnaires including all 
criteria of ISO9000 and 4W’s. Second, the questionnaires were discussed with two researchers knowledgeable in 
the field, and then submitted to the quality practitioners and executives of Iran Khodro Enterprise-a leading 
company in Iranian automotive manufacturing industry. Finally the null hypothesis was tested and the technol-
ogy improvement dimensions were ranked through nonparametric tests. The results illustrated a reasonable cause 
and effect relationship, suggesting that ISO9000: 2000 has positive effect on the 4W`s of company result. In this 
work we investigate the effect as technology improvement viz., the improvement of techno-ware, human-ware, 
info-ware, and organ-ware. 
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1.  INTRODUCTION 

The ISO9000 set of international standards were cre-
ated in 1987 with the objective of standardizing quality 
systems. These standards go through a review procedure 
every five years (Tummala and Tang, 1996). 

Many researchers consider ISO9000 as a first step 
towards Total Quality Management (TQM) (Sun, 2000; 
Escaniano et al., 2001).  

The similarities and non-similarities of ISO9000 and 
TQM elements have been well studied (Lee et al., 1999; 
Gotzamani and Tsiotras, 2001).  

The relationship between TQM and company results 
has been widely analyzed and researchers have generally 
found a positive effect of TQM on company results 

(Terziovski and Samson, 2000; Zhang, 2000; Hendricks 
and Singhal, 2001a, b). 

The relationship between ISO9000 and company re-
sults also has been analyzed and researchers have found a 
positive effect of ISO9000 on company results (Withers 
and Ebrahimpour, 2000, 2001; Santos and Scaniano, 2002; 
Wayhan et al., 2002). 

To be fair, ISO9000 certification does not automati-
cally guarantee quality assurance, but rather consistency 
of procedures to fit into a command and control mentality. 
While many organizations rush to be ISO9000 certified, 
whether this brings about better business performance is 
still an open question (Avery, 1994; Sneddon, 1998). A 
wide variety of studies have been done on the pros and 
cons of using such certification instruments (Ebrahimpour 
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et al., 1997; Skrabec et al., 1997). 
In this research we study the impact of implementing 

ISO9000: 2000 on technology improvement in an Iranian 
large automotive company which has not adopted TQM 
before. To assess the effect of adopting this standards, the 
following question was asked: Has ISO9000 standards 
compliance benefited the company in fourfold dimen-
sions of improvement? All the organization can use the 
result of this study to decide for themselves the value of 
ISO9000 certification and also managing further research 
on multifaceted effects of ISO9000 driven quality im-
provement on company result. 

The organization of this paper is as follows: in sec-
tion 2, we present the theoretical framework. Section 3 
describes the methodological aspects, Section 4 illustrates 
the results of conducting the analysis via real data. Con-
clusions are made in section 5. 

2.  THEORETICAL FRAMEWORK 

The main objective of this section is to review the 
existing body of knowledge relating to the impact of ISO 
9000 certification on company result. According to the 
significance of TQM as the final step in quality manage-
ment which provides a basis for evaluation of ISO9000 
set of standards, it is necessary to define TQM. 

TQM can be defined as a systemic and global ap-
proach to firm management based on management by 
process and continuous improvement of business perform-
ance through involving the entire human resources in 
order to satisfy explicit or implicit expectations of cos-
tumers and other stakeholders.  

Several writers have attempted to define the key di-
mensions that constitute TQM. More recently Martinez 
Lorente et al., (2000) categorized these into eight groups: 

1. Top management support: Top management com-
mitment is one of the major determinants of 
successful TQM implementation. Top management 
has to be the first in applying and stimulating the 
TQM approach, and they have to accept the 
maximum responsibility for the product and 
service offering. Top management also has to 
provide the necessary leadership to motivate all 
employees. 

2. Quality data and reporting: Quality information 
has to be readily available and the information 
should be part of the visible management system. 
Records about quality indicators have to be kept, 
including scrap, rework and cost of quality. 

3. Workforce management: Workforce management 
has to be guided by the principles of training, 
empowerment of workers, and teamwork. Ade-
quate plans of personnel recruitment and training 
have to be implemented and workers need the 
necessary skills to participate in the improvement 
process. 

4. Employee attitudes and behavior: Companies have 

to stimulate positive work attitudes, including 
loyalty to the organization, pride in work, focus on 
common organizational goals and the ability to 
work cross-functionally. 

5. Supplier relationship: Quality is a more important 
factor than price in selecting suppliers. A long-
term relationship with suppliers has to be est-
ablished and the company needs to collaborate 
with suppliers in order to help improve the quality 
of products/services. 

6. Customer relationship: The employees should al-
ways keep in mind the needs of consumers and 
their satisfaction. It is necessary to identify these 
needs and their level of satisfaction. 

7. Product design process: All departments have to 
participate in the design process and work to-
gether to achieve a design that satisfies the 
requirements of the customer, according to the 
technical, technological and cost constraints of the 
company. 

8. Process flow management: housekeeping along 
the lines of the 5S concept. Statistical and non-
statistical improvement methods should be app-
lied as appropriate. Processes need to be mistake 
proof. Self-inspection undertaken using clear 
work instructions. The process has to be main-
tained under statistical control.  

 
A great number of researchers have analyzed the im-

pact of TQM implementation on business performance 
(Elmuti and AlDiab, 1995; Mohrman et al., 1995; Powel, 
1995; Hendricks and Singhal, 1996; Forker et al., 1997; 
Choi and Eboch, 1998; Easton and Jarrel, 1998; Adams et 
al., 1999; Dow et al., 1999; Terziovski and Samson, 1999; 
Hua et al., 2000; Zhang, 2000; Hendricks and Singhal, 
2001a, b; Shetty, 1993). 

On one hand a great body of knowledge is dedicated 
to evaluate ISO9000 in comparison to TQM: 

ISO9000:1994 includes in its description elements 
that could be some of the TQM principles. The process 
flow management (Lee et al., 1999), information and data 
gathering (Gotzamani and Tsiotras, 2001), and use of 
statistical tools (Lee et al., 1999) could be some of them. 
In addition to that, the standards include some other ele-
ments that could be contrary to the TQM system. The 
lack of flexibility (Gotzamani and Tsiotras, 2001), the 
bureaucracy and the large amount of controls required 
(Tummala and Tang, 1996) could be some of them. There 
is a large amount of TQM that ISO9000 does not exactly 
satisfy: The passive focus on continuous improvement 
(Lee et al., 1999), the low customer focus (Lee et al., 
1999), and giving an ordinary importance to the work-
force development and participation (Gotzamani and 
Tsiotras, 2001) could be some of them. 

On the other hand from 1987, a great number of pa-
pers about motivation for registration, costs and benefits 
of certification and its effects over the companies per-
formance (Rayner and Porter, 1991; Brecka, 1994; Vloe-
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berghs and Bellens, 1996; Ebrahimpour et al., 1997; 
Meegan and Taylor, 1997; Brown et al., 1998; Anderson 
et al., 1999; Huarng et al., 1999; Hughes et al., 2000; 
Romano, 2000; Sun, 2000; Withers and Ebrahimpour, 
2000; Gotzamani and Tsiotras, 2002) have been published. 

Chow-Chua et al., (2002) conducting a survey among 
146 Singapore based companies concluded that: the bene-
fits are multi-faceted and vital for our globalize future. 
Our data and results have shown that ISO9000 certifica-
tion allows a firm to experience better internal processes 
through clearer working instructions or procedures, better 
bottom line through greater profitability, and stronger 
export through expansion into international markets. All 
these factors sharpen the competitive edge of the firm. 
Hence, for firms with a competitive orientation, the adop-
tion of ISO9000 certification will follow naturally and 
will be a breeze. 

Despite the aforementioned reasons for ISO9000 
adoption; there are evidences that quality management 
impact on firm performance is contradictory. 

Many of researchers foresee promising effects on the 
result by new version of ISO9000 standards. The finding 
is based on both comparison to TQM principles and busi-
ness result. 

There are some significant differences between ISO 
9000: 1994 and ISO9000: 2000 such as the explicit orien-
tation to the market, processes, continuous improvement 
and learning. These differences have led a number of spe-
cialists to state that the new version intends to get close to 
the EFQM Excellence Model.  

The new ISO9000: 2000 includes some dimensions 
of TQM that were not included in its previous version. 
Some of these are related with the soft dimensions of 
TQM (workforce management and customer focus). 
Therefore, it is possible that this new norm will have a 
better effect on results than the 1994 version. 

The current ISO9001: 2000 is a development-based 
process model using eight quality management principles. 
These principles are customer focus, leadership, involve-
ment of people, process management, system approach to 
management, continuous improvement, factual approach 
to decision making, and mutually beneficial supplier rela-
tionships. Zairi (2002) noted that these principles stress 
the importance of leadership as a key driver for quality 
improvement. They focus on customer satisfaction as the 
end result, and highlight the importance of continuous 
improvement, measurement, and learning (Lin, C, and 
Wu, C. 2005). 

Lin, C, and Wu, C. (2005) have studied the interrela-
tionships between knowledge management and ISO9001: 
2000 according to the prevailing ISO9001: 2000 guide-
lines and processes. 

2.1 The Necessity of Study 

On one hand, a deficient understanding of the stan-
dards provokes that firms consider the quality assurance 
implementation process as a project which ends up with 

the certification (Lee and Palmer, 1999), instead of view-
ing it as a continuous process of normalization, formaliza-
tion and improvement (Conti, 1993). This fact would lead 
to mistaken expectations and attitudes in managers and 
workers, which acts as a source of conflicts and causes 
the rejection of the system. 

In reference to the broad studies of Lloyd’s Register 
of Quality Assurance (1993), Institute of Quality Assur-
ance (1993), and Breka (1994) the greatest gain from 
quality certification is widening market opportunities 
rather than improvement in quality itself.  

On the other hand, inferred in pursuit of quality cer-
tification is the assumption that it is associated with good 
quality systems, leading to better quality, improved busi-
ness performance and hence better profitability. The im-
proved quality management system brings an increased 
emphasis on quality, which leads to less waste or duplica-
tion of effort, and improved quality (Heras et al., 2002a).  

As for country specific studies, Casadesus and Gi-
menez (2000) have reported that 65 percent of the certi-
fied companies in Spain have experienced high levels of 
internal (human resources management, operations man-
agement), external (external customer satisfaction, less 
complaints, repeat purchases), and financial benefits (e.g. 
market shares, sales per employee, return on sales and 
return on assets). This is consistent with results of Kaye 
(2000) who has also reported benefits such as better 
documentation, greater quality awareness of employees, 
better internal communication, and an increase in opera-
tional efficiency. 

Hence, due to contradictory evidences relating inter-
nal effects of ISO9000 set of standards on company result, 
in this research we examine internal quality improvement 
in fourfold area of technology improvement. 

2.2 Technology Improvement Model 

Different models have been proposed to evaluate 
technological level of an industrial entity. Our perspective 
to investigate technology improvement is based on tech-
nological assessment model proposed by APCTT (1988). 
This model classifies technology in fourfold category:  

Facilities namely the hardware; Abilities namely the 
human resources abilities; Facts namely the document; 
Framework namely the organization. We may name the 
fourfold category respectively Techno-ware, Human-ware, 
Info-ware, and Organ-ware. 

The model is based on a specific questionnaire. A 
similar technological assessment model has been gener-
ally applied in Iranian automotive industry under the in-
structions of UNIDO since 1989. In this study we define 
the fourfold category as following:  

Techno-ware category considers such indicators as 
complexity, safety regulations, and material transportation 
methods. 

Info-ware category considers indicators such as its 
being up-to-date, totality, and networking of information 
in regard with departments. 
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Human-ware category considers indicators including 
innovation, willingness to group work, and accountability 
in regard with personnel position. 

Organ-ware category looks for measures of motiva-
tion and leadership in supervisors and complexity of or-
ganization. 

Due to our research objective viz., provide a pre-
liminary evaluation of ISO9000: 2000 effects on internal 
quality improvement; on one hand we employ the 4W’s 
questionnaire approach to evaluate the ISO9000: 2000 
effect, and on the other hand an ISO9000: 2000 based 
questionnaire approach according to fourfold classifica-
tion. We expect to achieve merely general findings.  

2.3 Effect of Size 

A number of studies revealed that company size was 
one of the factors responsible for deriving benefits from 
ISO9000 certification. For example, Tsekauras et al. 
(2002) found that in the Greek manufacturing and service 
sectors the main adopters of ISO9000 quality assurance 
standards were larger companies producing intermediate 
goods. In another study conducted by Elmuti and Katha-
wala (1997), in two manufacturing plants, one ISO9000 
certified and the other non-ISO9000 certified, owned by a 
large corporation in the USA, it was found that the ISO 
9000 quality program improved the participants’ quality 
of work life. In addition, there was a positive impact on 
employee productivity and export sales. A follow-up in-
terview with the management of the corporation indicated 
that ISO9000 supported the organizational objectives of 
productivity, quality of products, increased export sales, 
and quality of work life. Chittenden et al. (1998) found 
that, in the UK, firms that adopted ISO9000 tended to be 
large, multi-product and manufacturing based. These 
firms had customers that were larger than themselves or 
from government departments. These firms also had a 
formal management structure. On the other hand, the 
firms which did not adopt ISO9000, tended to be smaller 
businesses that dealt with domestic customers and serving 
the local market. The authors concluded that a high ma-
jority of ISO9000 users felt that the advantages of using 
ISO9000 outweighed the disadvantages. Manufacturing 
firms that implemented ISO9000 were primarily moti-
vated by the desire to improve internal processes, while 
small firms were motivated by marketing and competitive 
advantages.  

The following question is extracted from the previ-
ous literature review: 

Has ISO9000: 2000 standards compliance benefited 
the company in fourfold category of technology im-
provement? 

As we have found out from the literature, the answer 
to the question might be “yes, it has.” 

Therefore, the following (null) hypotheses have been 
developed: 

 
H1: ISO9000: 2000 implementation does not have 

significant impact on the extent of Techno-ware 
improvement. 

H2: ISO9000: 2000 implementation does not have 
significant impact on the extent of Human-ware 
improvement. 

H3: ISO9000: 2000 implementation does not have 
significant impact on the extent of Info-ware 
improvement. 

H4: ISO9000: 2000 implementation does not have 
significant impact on the extent of Organ-ware 
improvement. 

3.  METHODOLOGY 

The benefits of ISO9000 certification have been de-
termined using different approaches. They include struc-
tured interviews (Hill et al., 2001), questionnaire admini-
stration (Gotzamani and Tsiotras, 2002; Lee, 1998; 
Singels et al., 2001), case study research (Withers and 
Ebrahimpour, 1996), factor analysis (Gotzamani and Tsio-
tras, 2002), cluster analysis (Casadesus and Gimenez, 
2000) and content analysis on secondary sources (Aarts 
and Vos, 2001).  

3.1 Research Design 

There are several different ways for research: case 
study, field experiment, panel study, focus group and sur-
vey (Yin, 1994). Comparing with other qualitative re-
search strategies, case studies are intensive descriptions 
and analysis of a single unit or bound system. In here, we 
choose to use the case study method. We think that the 
case study approach will give us the best opportunity to 
understand the impact of implementation of ISO9000: 
2000 on Technology Improvement in target company. 

According to Yin (1994), there are four types of de-
signs for case study: single-case holistic, single-case em-
bedded, multiple-case holistic, and multiple-case embed-
ded design. Yin (1994) describes that three major ration-
ales for a single case are critical case, extreme or unique 
case, and revelatory case. As our research task is to inves-
tigate the impact of ISO9000: 2000 certification and its 
perceived benefits for a leading automotive manufactur-
ing company in respective country, the conclusion can be 
drawn through getting adequate data from the case com-
pany. Therefore, we choose single-case study to capture a 
complete picture in the area of our research problem. 

The next step is to choose a holistic versus an em-
bedded approach. Embedded analysis pays its attention to 
sub-units, embedded units. In contrast, a holistic method 
is conducted when the case study solely investigates the 
global nature of a program or an organization. In our re-
search, we try to get a holistic view of the effectiveness of 
ISO9000: 2000 and the extent of improvement in fourfold 
category by using embedded approach to study sub-issues 
involved in the ISO9000: 2000 execution process. It in-
volves investigating different processes, and so on. There-
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fore, the study takes single-case embedded character. 

3.2 Data Collection 

Data collection is a crucial step in research. Through 
this process, researchers accumulate empirical material on 
which their research is based. According to Yin (1994), 
there are six important sources: documentation, archival 
records, interviews, direct observation, participant-obser-
vation, and physical artifacts. They can be generally di-
vided into two categories: primary data and secondary 
data. Primary data is collected for fulfilling the needs of 
specific research. Primary data does not yet exist and 
must be collected. Secondary data is, on the other hand, 
previously published data not collected for this specific 
research. In this study, primary data is included.  

3.2.1 Questionnaire 

Questionnaire is a method of data collection that can 
be used with paper questionnaires that have been admin-
istered in face-to-face interviews; mail surveys or surveys 
completed by an interviewer over the telephone. It is 
highly structured but can have both open-ended and 
closed-ended questions in the three basic types of ques-
tions: multiple choice, numeric open end and text open 
end. A good questionnaire design is very important, ena-
bling a respondent to respond with the willingness atti-
tude, and giving an accurate answer. 

3.3 Qualitative and Quantitative 

A study can be qualitative, quantitative or a combi-
nation of both. The qualitative method permits the re-
searcher to study selected issues in depth and detail. It 
facilitates the compiling of in-depth information about a 
smaller number of people and cases. Therefore, it in-
creases the understanding of the cases and situations stud-
ied. The major drawback with the qualitative approach is 
that it reduces possibilities of generalization. The quanti-
tative approach, on the other hand, requires the use of 
standardized measures so that the varying perspectives 
and experiences of people can be fit into a limited number 
of predetermined response categories to which numbers 
are assigned. It becomes possible to measure reactions of 
many respondents to a limited set of questions, thus facili-
tating comparison and statistical aggregation of the data. 
This means that a set of broad generalizable findings can 
be presented succinctly and parsimoniously (Patton, 1990). 
Some researcher claim that the two methods, qualitative 
and quantitative, are complementary and cannot be used 
in isolation from each other (Ghauri and Gronhaug, 2002). 
They argue that although most researchers emphasize on 
one or the other, both methods can be combined and used 
in the same study. In this study, we obtained data through 
couple of structured questionnaires. However, A qualita-
tive type of measure was used to capture the information 
on the effectiveness of ISO 9000: 2000 and the extent of 
improvement in fourfold category. The authors used 

qualitative research method in qualitative instances, to-
gether with statistical method to explore critical points. 
Our study is to some extent a combination of qualitative 
and quantitative. 

3.4 Quality of the Methods 

In here, we discuss whether the chosen method and 
the collected data are valid and whether the results are 
reliable. 

Validity: Validity refers to the degree to which a 
study accurately reflects or assesses the specific concept 
that the researcher is attempting to measure. It can be 
divided into following types (Yin, 1994): construct valid-
ity; external validity; and internal validity.  

Construct validity means establishing correct opera-
tional measures for the concepts being studied. In this 
study, a way of establishing correct operational measures 
is to obtain constant feed-back from the involved experts. 

External validity means establishing the domain to 
which a study’s findings can be generalized. For this case 
study, we tried to expand the data source, and generalize 
the findings of research. The focus is on drawing a con-
clusion suitable for any company in a similar situation. 

Internal validity is for explanatory or causal studies 
only, and not for descriptive or exploratory studies, as a 
result this study will not deal with internal validity.  

Reliability: Reliability is concerned with the extent 
to which research findings can be replicated. As Yin 
(1994) mentions the objective is to ensure that if a re-
searcher follows exactly the same procedures described 
by an earlier researcher and conducts the same case study, 
he/she would come to the same conclusions. The goal is 
to minimize the errors and biases in a study. We attempted 
to make as many operational steps as possible and con-
duct research as if someone were always looking over 
your shoulder (Yin, 1994). We studied the processes over 
and over. All these are to have our research findings get a 
high reliability. This can be also achieved by creating a 
stepwise logic and building up the study on a rigid foun-
dation of documents. In addition, the reliability for the 
ISO9000: 2000 effectiveness questionnaire and the tech-
nology improvement questionnaire was measured using 
Cronbach’s Alpha criteria. 

3.5 Selection of Business Case 

In the selection of single investigation firm some 
guide criteria have been utilized: exclusively those large 
and well known automotive manufacturing firms which 
already implemented ISO9000 were considered and the 
target firm was selected out of them due to implementing 
the revised–new 2000-version of ISO9000. 

3.6 Sample 

Data were gathered by couple of structured ques-
tionnaires. Each questionnaire was made up of four sec-
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tions; each section containing certain questions in connec-
tion with the respective category (see Appendix A). 

The questionnaires were discussed with two re-
searchers knowledgeable in the field. These respondents 
were requested to comment on the content as well as the 
clarity of the questionnaires. The questionnaires’ items 
were subsequently amended as per the comments re-
ceived during the previous discussions. 

The questions in the questionnaires were aimed at 
capturing the information on the effectiveness of ISO 
9000: 2000 and the extent of improvement in fourfold 
category. 

The number of concerning questions multiplied by 
the number of respondents formed the volume of sample 
in each statistical hypothesis test.  

3.7 Respondents 

Because the experts needed for this research must be 
familiar with technology improvement and the ISO9000, 
concept and evidence. The respondents were composed of 
individuals whom we believe have relevant practical 
knowledge of both these fields. For this reason, two kinds 
of experts were chosen: quality assurance practitioners 
with profound experience in quality management systems 
and technology improvement practices; and production 
and operations executives who also have background in 
implementing quality management systems (QMS). Due 
to the difficulty in finding such experts, 22 and 53 people 
were involved in respective groups of this study.  

To bring attention of executives and practitioners to 
the space of the research, we had about five explanatory 
sessions with involved people. Each session lasted about 
two hours.  

3.8 Variables 

A subjective measure was used for this research: the 
respondents’ opinions. The subjective measure tried to 
assess the fourfold company results. 

The question had to be responded in a 1 to 5 scale-1 
strongly disagree; 5 strongly agree. Reliability of this 
measure was measured using Cronbach’s Alpha criteria. It 
was 0.97 and 0.88 respectively for the ISO9000: 2000 
effectiveness questionnaire and the technology improve-
ment questionnaire, higher than 0.6 which is the mini-
mum acceptable level for new scales (Nunnally, 1978). 

4.  EXECUTION OF RESEARCH 

The respondents were invited to fill the response 
sheets at the forum. At the forum the questionnaires were 
distributed among attendees and after explaining the re-
search objectives by the research team, they filled them 
individually. Hence, the respondents were not affected by 
one another’s standpoint.  

4.1 Organization of Collected Data 

Collected data was organized in connection with de-
veloped (null) hypotheses. The distribution of responses, 
in 1 to 5 scale-1 strongly disagree; 5 strongly agree- for 
both questionnaires-questionnaire of ISO (Q1) and ques-
tionnaire of Tech. (Q2)-and fourfold hypotheses (4Hs) is 
presented in Table 1 and Table 2: 

 
Table 1. Distribution of responses, in 1 to 5 scale, for Q1- 4 

Hs. 

Scale
Frequency 1 2 3 4 5 Total

Frequency of responses (H1) 
[17 * 22 = 374] 1 24 55 175 119 374

Frequency of responses (H2) 
[17 * 22 = 374] - 7 49 166 152 374

Frequency of responses (H3) 
[17 * 22 = 374] 1 27 53 150 143 374

Frequency of responses (H4) 
[17 * 22 = 374] - 6 40 177 151 374

 
Table 2. Distribution of responses in 1 to 5 scale for Q2- 

4Hs. 

Scale
Frequency 1 2 3 4 5 Total

Frequency of responses (H1) 
[5 * 53 = 265] 5 21 60 136 43 265

Frequency of responses (H3) 
[4 * 53 = 212] - 4 16 84 108 212

Frequency of responses (H2) 
[6 * 53 = 318] 3 44 78 148 45 318

Frequency of responses (H4) 
[7 * 53 = 371] 5 38 97 161 70 371

 
The median response, in 1 to 5 scale, for both ques-

tionnaires-questionnaire of ISO (Q1) and questionnaire of 
Tech. (Q2)-and fourfold hypotheses (4 Hs) is computed 
according to Nonparametric statistics (Conover, 1980) 
and presented in Table 3. 

 
Table 3. The median response for Q1-4 Hs and Q2-4 Hs.  

Q1-4 Hs
Q1-H1 

(Techno – 
ware) 

Q1-H2 
(Info – 
ware) 

Q1-H3 
(Human – 

ware) 

Q1-H4 
(Organ – 

ware) 

Median 4 4 4 4 

Q2-4 Hs
Q1-H1 

(Techno – 
ware) 

Q2-H2 
(Info – 
ware) 

Q2-H3 
(Human – 

ware) 

Q2-H4 
(Organ – 

ware) 

Median 4 4 4 4 
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In order to conduct one-sample sign-test for each 
hypothesis of aforementioned questionnaires (Q-H), the 
responses were dichotomized and rated as either a “suc-
cess”, or a “failure.” In here, “Agree” which includes 
scales of 1, 2, and 3 is labeled as “success”; and “Not 
Agree” which includes scales of 4 and 5 is labeled as 
“failure.” A distribution of scores on dichotomized vari-
ables is presented in Table 4. 

 
Table 4. Scores on dichotomized variables for Q1-4 Hs 

and Q2-4 Hs.  

Q1-4 Hs 
Q1-H1 

(Techno – 
ware) 

Q1-H2 
(Info – 
ware) 

Q1-H3 
(Human – 

ware) 

Q1-H4 
(Organ – 

ware) 

AGREE 294 318 293 328 

NOT 
AGREE 80 56 81 46 

Q2-4 Hs 
Q1-H1 

(Techno – 
ware) 

Q2-H2 
(Info – 
ware) 

Q2-H3 
(Human – 

ware) 

Q2-H4 
(Organ – 

ware) 

AGREE 179 193 192 231 

NOT 
AGREE 86 125 20 140 

 
In order to rank the effects of ISO9000: 2000 certifi-

cation on fourfold category of technology improvement, 
The mean response, in 1 to 5 scale, for both question-
naires- questionnaire of ISO (Q1) and questionnaire of 
Tech. (Q2)- and fourfold hypotheses (4 Hs) is computed 
according to Fridman–rank test (Conover, 1980) and pre-
sented in Table 5. 

 
Table 5. The mean response for Q1-4 Hs and Q2-4 Hs. 

Q1-4 Hs 
Q1-H1 

(Techno – 
ware) 

Q1-H2 
(Info – 
ware) 

Q1-H3 
(Human – 

ware) 

Q1-H4 
(Organ – 

ware) 

Mean 4.03 4.24 4.09 4.26 

Q2-4 Hs 
Q2-H1 

(Techno – 
ware) 

Q2-H2 
(Info – 
ware) 

Q2-H3 
(Human – 

ware) 

Q2-H4 
(Organ – 

ware) 

Mean 3.72 4.49 3.59 3.68 

4.2 Test of Hypotheses 

First, paired median test-which is a substitute for 
paired mean t-test in qualitative scale-between similar 
sections of questionnaires, was conducted. The difference 
between the responses concerning the ISO9000: 2000 
effectiveness questionnaire and the responses concerning 
the technology improvement questionnaire were signifi-
cantly meaningless (p-value < 0.001).  

The result shows that both groups of respondents 
(with reference to respective questionnaire) roughly agree 
that the implementation of the ISO9000: 2000 has signifi-
cantly improved the fourfold classes of technology in 
target company. 

Second, one-sample sign-test was conducted for 
each hypothesis of aforementioned questionnaires respec-
tively. Summary results are described bellow: 

 
H1: Impact on Techno-ware; based on the both sam-

ples, a significant improvement in Techno-ware 
after ISO9000: 2000 certification was noted (p-
value < 0.001). 

H2: Impact on Info-ware; based on the both samples, 
a significant improvement in Info-ware after 
ISO9000: 2000 certification was noted (p-value 
< 0.001). 

H3: Impact on Human-ware; based on the both sam-
ples, a significant improvement in Human-ware 
after ISO9000: 2000 certification was noted (p-
value < 0.001). 

H4: Impact on Organ-ware; based on the both sam-
ples, a significant improvement in Organ-ware 
after ISO9000: 2000 certification was noted (p-
value < 0.001). 

 
In summary, all the (null) hypotheses are rejected, 

which indicates that ISO9000: 2000 does have some im-
pacts on technology improvement of the company. 

Third, Fridman-rank test was conducted to identify 
the significance of difference between ranks. Based on 
both samples, a significant difference between ranks was 
noted (p-value < 0.001).  

According to Table 5-the impact of ISO9000: 2000 
certification on fourfold category of technology improve-
ment is ranked and presented in Table 6. 

 
Table 6. The ranks of fourfold category of technology im-

provement in connection with samples. 

Category of 
technology

Rank of affective 
factors on the basis of 
sample one (Q1-H) 

Rank of effected com-
ponents on the basis of 

sample two (Q2-H) 

Techno–ware 4 2 

Info–ware 2 1 

Human–ware 3 4 

Organ–ware 1 3 
 
However, the results seem controversial, but in fact 

they do not address a paradox. 
Indeed, descriptive results may cause to understand 

the impact of ISO9000: 2000 certification on fourfold 
category of technology improvement more clearly. Hence, 
the probability of occurrence of dichotomized variables 
for Q1-4 Hs and Q2-4 Hs, in Table 4, is computed and 
presented in Table 7. 
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Table 7. Descriptive results. 

Q1-4 Hs Techno – 
ware 

Info  
– ware 

Human  
– ware 

Organ 
– ware

Probability of 
“AGREE” 0.79 0.85 0.78 0.88 

Probability of 
“NOT AGREE” 0.21 0.15 0.22 0.12 

Q2-4 Hs Techno – 
ware 

Info  
– ware 

Human  
– ware 

Organ 
– ware

Probability of 
“AGREE” 0.68 0.61 0.91 0.62 

Probability of 
“NOT AGREE” 0.32 0.39 0.09 0.38 

 
To gain an in-depth understanding on the subject, a 

Pareto analysis (15%~85%) is conducted. This analysis is 
intended to identify the most important factors of ISO 
9000: 2000 certification on technology improvement. Here, 
the mean of scores on each factor (F)-say question is 
computed and the results are presented in table 8 (raw 
data is presented in Appendix B). 

Since the first question in fourfold category of ques-
tionnaire 1 and the first question of the first category of 
questionnaire 2 indicate the overall effect of ISO9000: 
2000 certification on technology improvement, those are 
excluded in Pareto analysis. 

 
Table 8. Pareto analysis based on factors (Fs). 

4Ws Techno – 
ware 

Info – 
ware 

Human – 
ware 

Organ – 
ware 

F2;  
Mean: 4.23 

F19;  
Mean: 4.50 

F40;   
Mean: 4.64 

F55;  
Mean: 4.50

Q1 
F3;  

Mean: 4.18 
F25;  

Mean: 4.45 
F37;  

Mean: 4.32 
F68;  

Mean: 4.50

Q2 F4;  
Mean: 3.94 

F8;  
Mean: 4.49 

F11;  
Mean: 3.83 

F19;  
Mean: 4.17

4.3 Research Findings 

The study was aimed to develop an overall view of 
the different aspects of the investigated phenomenon. 

1.  Descriptive results, presented in Table 7, indi-
cate that the entire respondents do agree that 
technology improvement by means of ISO9000: 
2000 certification has been realized. 

2.  Total mean of responses with reference to Q1 is 
much greater than total mean of responses with 
reference to Q2 (excluding general questions, as 
mentioned previously). The difference can be 
explained due to the nature of samples. The 
cases of sample one are composed of the ISO 
practitioners’ attitudes who are proponents of 
ISO and may exaggerate the effects, whilst the 

cases of sample two are composed of opera-
tional practitioners’ attitudes who are directly 
involved in technological issues. Hence, they 
might observe the cause of technology im-
provement more clearly, and might have less 
preconceived opinion on all sides of the subject. 
In addition, it must be emphasized that the con-
tents of the questionnaires are different in detail. 
On the whole, Questionnaire 1 considers the 
causes item by item while questionnaire 2 con-
siders the effect in the same way. Such differ-
ences might have affected the results. To over-
come controversy and achieve a more realistic 
result, the average of twofold ranking will be 
useful. This yields the overall ranking as follow-
ing: 
• Info–ware 
• Organ–ware 
• Techno–ware 
• Human–ware 

 
Another way to overcome controversy is to 

develop a unique and detailed questionnaire 
through aggregating both questionnaires. How-
ever, this may not be worth the consequent 
complication. 

3.  According to H1, maintenance, monitoring, and 
control of data and information as well as the 
quality orientation of management have had the 
most impact on Techno–ware improvement.  

The performance characteristics of the 
manufacturing and operations facilities and 
equipments have been the most affected compo-
nent of this category. 

4.  According to H2, maintenance, monitoring, and 
control of data and information as well as com-
municating with customer, and considering the 
customer’s viewpoints on product were the main 
effective factors in this category. 

Updating information within the organiza-
tion has been the most affected component in 
this category. 

5.  According to H3, distinguishing the skills, and 
merits of employees along with providing train-
ing and development programs as well as the 
quality orientation of management have had the 
most impact on Info-ware improvement. 

Dynamic and eagerness of the human re-
source to success and acquire knowledge seems 
to be the most affected component in this cate-
gory. 

6.  According to H4, adopting the process oriented 
approach and defining the responsibility and au-
thority as well as systematic dealing with incon-
sistency within the organization and analysis of 
that have had the most impact on Organ-ware. 

Control activities on the organizational 
plans have been the most affected component in 
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this category. 
7.  Distinguishing the skills, and merits of employ-

ees along with providing training and develop-
ment programs, regarding to Info-ware related 
aspect of ISO9000-as identified in this study- 
has had the most impact on technology im-
provement. 

8.  Adopting the process oriented approach and de-
fining the responsibility and authority, regarding 
to Techno-ware related aspect of ISO9000-as 
identified in this study-has had the least impact 
on technology improvement. 

9.  The updating of information within the organi-
zation has been the most affected component of 
technology. 

10. The technical characteristics of the manufactur-
ing and operations facilities and equipments; the 
time-saving characteristic of the human resource; 
and the innovation atmosphere and creativity 
spirit within the organization have been the least 
affected components of technology. 

11. On the whole, information and organization re-
lated aspects of ISO have had the most impact, 
while hard ware related, say technical aspect of 
technology has been the least affected compo-
nent of technology. 

4.4 Research Limitations 

This study is limited in its research methodology. 
It is considered as only one empirical illustration of 
many other possible implementation processes. It is 
not assumed that this company is a paradigm or that its 
specific situation is applicable to all other business 
enterprises. 

5.  CONCLUSION AND DIRECTION FOR 
FUTURE RESEARCH 

This exploratory study examined the impact of ISO 
9000: 2000 certification on the technology improvement 
indicators of a company. This is a proof of quality 
growth. 

We illustrate that ISO9000 implementation is associ-
ated with fourfold Ware improvement. However, given 
the research limitations, it is not possible to generalize 
and as a result it should be interpreted with caution. 

This research shows a preliminary investigation to 
propose a consequent research to investigate aspects of 
ISO9000 implementation including strategic orientation, 
strategic tools application, and financial performance. 
This study is evidence to positive affect of ISO9000 regis-
tration on company result. This illustrates positive percep-
tions of experts in favor of positive result, and suggests a 
multifaceted further study in the automotive manufactur-
ing industry. 
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<APPENDIX> 

<Appendix A> 

Table 1. Q1-Techno-ware. 

The effective factors of ISO9000: 2000 certification (ISO9000: 2000 effectiveness questionnaire): 1 2 3 4 5
1. Coordinating the organizational processes in connection with ISO requirements has caused to improve 

the technological conditions.   

2. Maintenance, monitoring, and control of data and information- in accordance with ISO requirements- 
has improved the technological conditions.   

3. The quality orientation of management-in accordance with ISO requirements- has improved the techno-
logical conditions.   

4. Adopting the process oriented approach and defining the responsibility and authority-in accordance with 
ISO requirements-has improved the technological conditions.   

5.Developing the appropriate processes for the transmission of information within the system-in accor-
dance with ISO requirements-has improved the technological conditions.   

6. Distinguishing the skills, and merits of employees along with providing training and development pro-
grams-in accordance with ISO requirements-has improved the technological conditions.   
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Table 1. Q1-Techno-ware (Continued). 

The effective factors of ISO9000: 2000 certification (ISO9000: 2000 effectiveness questionnaire): 1 2 3 4 5
7. Applying the planned maintenance-in accordance with ISO requirements-has improved the technological 

conditions.   

8. Communicating with customer, and considering the customer’s viewpoints on product-in accordance 
with ISO requirements-has improved the technological conditions.   

9. Appropriate planning of design and development team-in accordance with ISO requirements-has im-
proved the technological conditions.   

10. Appropriate usage of the contributions of design and development team-in accordance with ISO re-
quirements-has improved the technological conditions.   

11. Controlling and monitoring of purchase process within the system-in accordance with ISO require-
ments-has improved the technological conditions.   

12. Appropriate planning of the operations (in regard with production) and service provision-in accordance 
with ISO requirements-has improved the technological conditions.   

13. Provision of appropriate operational processes for preserving the product, from row material processing 
phase to delivery stage-in accordance with ISO requirements-has improved the technological condi-
tions. 

  

14. Controlling the measurement and monitoring instruments-in accordance with ISO requirements-has 
improved the technological conditions.   

15. Assessment of customer satisfaction-in accordance with ISO requirements-has improved the technological 
conditions.   

16. Promoting the effectiveness of quality system-in accordance with ISO requirements-has improved the 
technological conditions.   

17. Systematic dealing with inconsistency within the organization, and analysis of that-in accordance with 
ISO requirements-has improved the technological conditions.   

 
Table 2. Q1- Human-ware. 

The effective factors of ISO9000: 2000 certification (ISO9000: 2000 effectiveness questionnaire): 1 2 3 4 5
18. Coordinating the organizational processes in connection with ISO requirements has caused to improve 

the skills and knowledge of the human resource.   

19. Maintenance, monitoring, and control of data and information-in accordance with ISO requirements-
has improved the skills and knowledge of the human resource.   

20. The quality orientation of management-in accordance with ISO requirements-has improved the skills 
and knowledge of the human resource.   

21. Adopting the process oriented approach and defining the responsibility and authority-in accordance 
with ISO requirements-has improved the skills and knowledge of the human resource.   

22.Appropriate processes for the transmission of information within the system-in accordance with ISO 
requirements-has improved the skills and knowledge of the human resource.   

23. Distinguishing the skills, and merits of employees along with providing training and development pro-
grams-in accordance with ISO requirements-has improved the skills and knowledge of the human re-
source. 

  

24. Applying the planned maintenance-in accordance with ISO requirements-has improved the skills and 
knowledge of the human resource.   

25. Communicating with customer, and considering the customer’s viewpoints on product-in accordance 
with ISO requirements-has improved the skills and knowledge of the human resource.   

26. Appropriate planning of design and development team-in accordance with ISO requirements-has im-
proved the skills and knowledge of the human resource.   

27. Appropriate usage of the contributions of design and development team-in accordance with ISO 
requirements-has improved the skills and knowledge of human resource of the organization   
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Table 2. Q1- Human-ware (Continued). 

The effective factors of ISO9000: 2000 certification (ISO9000: 2000 effectiveness questionnaire): 1 2 3 4 5
28. Controlling and monitoring of purchase process within the system-in accordance with ISO require-

ments-has improved the skills and knowledge of the human resource.   

29. Appropriate planning of the operations (in regard with production) and service provision-in accordance 
with ISO requirements-has improved the skills and knowledge of the human resource.   

30. Developing appropriate processes for preserving the product from the first stage of receiving the semi-
manufactured components to the last stage of delivery-in accordance with ISO requirements-has im-
proved the skills and knowledge of the human resource. 

  

31. Controlling the measurement and monitoring instruments-in accordance with ISO requirements-has 
improved the skills and knowledge of the human resource.   

32. Assessment of customer satisfaction-in accordance with ISO requirements-has improved the skills and 
knowledge of the human resource.   

33. Promoting the effectiveness of quality system-in accordance with ISO requirements-has improved the 
skills and knowledge of the human resource.   

34. Systematic dealing with inconsistency within the organization, and analysis of that-in accordance with 
ISO requirements-has improved the skills and knowledge of the human resource.   

 
Table 3. Q1- Info-ware. 

The effective factors of ISO9000: 2000 certification (ISO9000: 2000 effectiveness questionnaire): 1 2 3 4 5
35. Coordinating the organizational processes in connection with ISO requirements has caused to improve 

the information flow system of the organization.   

36. Maintenance, monitoring, and control of data and information- in accordance with ISO requirements- 
has improved the information flow system of the organization.   

37. The quality orientation of management-in accordance with ISO requirements-has improved the infor-
mation flow system of the organization.   

38. Adopting the process oriented approach and defining the responsibility and authority-in accordance 
with ISO requirements-has improved the information flow system of the organization.   

39.Developing the appropriate processes for the transmission of information within the system-in accor-
dance with ISO requirements-has improved the information flow system of the organization.   

40. Distinguishing the skills, and merits of employees along with providing training and development pro-
grams-in accordance with ISO requirements-has improved the information flow system of the organi-
zation. 

  

41. Applying the planned maintenance-in accordance with ISO requirements-has improved the informa-
tion flow system of the organization.   

42. Communicating with customer, and considering the customer’s viewpoints on product-in accordance 
with ISO requirements-has improved the information flow system of the organization.   

43. Appropriate planning of design and development team-in accordance with ISO requirements-has im-
proved the information flow system of the organization.   

44. Appropriate usage of the contributions of design and development team-in accordance with ISO re-
quirements-has improved the information flow system of the organization.   

45. Controlling and monitoring of purchase process within the system-in accordance with ISO require-
ments-has improved the information flow system of the organization.   

46. .Appropriate planning of the operations (in regard with production) and service provision-in accor-
dance with ISO requirements-has improved the technological conditions.   

47. Provision of appropriate operational processes for preserving the product, from row material process-
ing phase to delivery stage-in accordance with ISO requirements-has improved the information flow 
system of the organization. 

  

48. Controlling the measurement and monitoring instruments-in accordance with ISO requirements-has 
improved the information flow system of the organization.   
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Table 3. Q1- Info-ware (Continued). 

The effective factors of ISO9000: 2000 certification (ISO9000: 2000 effectiveness questionnaire): 1 2 3 4 5

49. Assessment of customer satisfaction-in accordance with ISO requirements-has improved the informa-
tion flow system of the organization.   

50. Promoting the effectiveness of quality system-in accordance with ISO requirements-has improved the 
information flow system of the organization.   

51. Systematic dealing with inconsistency within the organization, and analysis of that-in accordance with 
ISO requirements-has improved the information flow system of the organization.   

 
Table 4. Q1-Organ-ware. 

The effective factors of ISO9000: 2000 certification (ISO9000: 2000 effectiveness questionnaire): 1 2 3 4 5

35. Coordinating the organizational processes in connection with ISO requirements has caused to improve 
the information flow system of the organization.   

36. Maintenance, monitoring, and control of data and information-in accordance with ISO requirements-
has improved the information flow system of the organization.   

37. The quality orientation of management-in accordance with ISO requirements-has improved the infor-
mation flow system of the organization.   

38. Adopting the process oriented approach and defining the responsibility and authority-in accordance 
with ISO requirements-has improved the information flow system of the organization.   

39. Developing the appropriate processes for the transmission of information within the system-in 
accordance with ISO requirements-has improved the information flow system of the organiza-
tion. 

  

40. Distinguishing the skills, and merits of employees along with providing training and development pro-
grams-in accordance with ISO requirements-has improved the information flow system of the organi-
zation. 

  

41. Applying the planned maintenance-in accordance with ISO requirements-has improved the informa-
tion flow system of the organization.   

42. Communicating with customer, and considering the customer’s viewpoints on product-in accordance 
with ISO requirements-has improved the information flow system of the organization.   

43. Appropriate planning of design and development team-in accordance with ISO requirements-has im-
proved the information flow system of the organization.   

44. Appropriate usage of the contributions of design and development team-in accordance with ISO re-
quirements-has improved the information flow system of the organization.   

45. Controlling and monitoring of purchase process within the system-in accordance with ISO require-
ments-has improved the information flow system of the organization.   

46. Appropriate planning of the operations (in regard with production) and service provision-in accordance 
with ISO requirements-has improved the technological conditions.   

47. Provision of appropriate operational processes for preserving the product, from row material process-
ing phase to delivery stage-in accordance with ISO requirements-has improved the information flow 
system of the organization. 

  

48. Controlling the measurement and monitoring instruments-in accordance with ISO requirements-has 
improved the information flow system of the organization.   

49. Assessment of customer satisfaction-in accordance with ISO requirements-has improved the informa-
tion flow system of the organization.   

50. Promoting the effectiveness of quality system-in accordance with ISO requirements-has improved the 
information flow system of the organization.   

51. Systematic dealing with inconsistency within the organization, and analysis of that-in accordance with 
ISO requirements-has improved the information flow system of the organization.   
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Table 5. Q2-Techno-ware. 

The effect area of ISO9000: 2000 certification (Technology improvement questionnaire): 1 2 3 4 5

1. Implementation of ISO9000: 2000 standards has caused to improve the manufacturing and operations 
facilities and equipments.   

2. Implementation of ISO9000: 2000 standards has caused to improve the accuracy of the manufacturing 
and operations facilities and equipments.   

3. Implementation of ISO9000: 2000 standards has caused to improve the physical characteristics (such as 
flexibility and perfectibility)  of the manufacturing and operations facilities and equipments.   

4. Implementation of ISO9000: 2000 standards has caused to improve the performance characteristics of 
the manufacturing and operations facilities and equipments.   

5. Implementation of ISO9000: 2000 standards has caused to improve the technical characteristics of the 
manufacturing and operations facilities and equipments.   

 
Table 6. Q2- Infoware –ware. 

The effect area of ISO9000: 2000 certification (Technology improvement questionnaire): 1 2 3 4 5

6. Implementation of ISO9000: 2000 standards has caused to improve the accessibility of inside-collected 
information within the organization.   

7. Implementation of ISO9000: 2000 standards has caused to improve the required information systems 
for control of the manufacturing operations.   

8. Implementation of ISO9000: 2000 standards has caused to improve the updating of information within 
the organization.   

9. Implementation of ISO9000: 2000 standards has caused to improve the exchange of information be-
tween the organizational units.   

 
Table 7. Q2- Human-ware. 

The effect area of ISO9000: 2000 certification (Technology improvement questionnaire): 1 2 3 4 5

10. Implementation of ISO9000: 2000 standards has caused to improve the initiative and contributions of 
the human resource.   

11. Implementation of ISO9000: 2000 standards has caused to improve the dynamic and eagerness of the 
human resource to success and acquire knowledge.   

12. Implementation of ISO9000: 2000 standards has caused to improve the participative and team work 
spirit of the human resource.   

13. Implementation of ISO9000: 2000 standards has caused to improve the commitment of the human 
resource to work.   

14. Implementation of ISO9000: 2000 standards has caused to improve the self-governing and adaptation 
ability of the human resource.   

15. Implementation of ISO9000: 2000 standards has caused to improve the time-saving characteristic of 
the human resource.   
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<Appendix B> 

Table 1. Scores on Q 1- Techno-ware. 

Factor/Scale 1 2 3 4 5 Mean
1 0 1 5 7 9 4.09 
2 0 1 2 10 9 4.23 
3 0 1 3 9 9 4.18 
4 0 2 8 7 5 3.68 
5 0 2 2 11 7 4.05 
6 1 3 4 7 7 3.73 
7 0 2 2 9 9 4.14 
8 0 3 3 8 8 3.95 
9 0 0 4 11 7 4.14 
10 0 1 3 14 4 3.95 
11 0 1 2 15 4 4.00 
12 0 2 1 13 6 4.05 
13 0 2 3 8 9 4.09 
14 0 0 4 11 7 4.14 
15 0 2 1 11 8 4.14 
16 0 1 3 14 4 3.95 
17 0 0 5 10 7 4.09 

Total 1 24 55 175 119 4.03 
 

Table 2. Scores on Q 2-Techno-ware. 

Factor/Scale 1 2 3 4 5 Mean
1 1 1 8 33 11 3.96 
2 1 6 10 29 8 3.69 
3 1 4 13 29 6 3.66 
4 1 1 8 34 10 3.94 
5 1 9 21 11 8 3.32 

Total 5 21 60 136 43 3.72 

Table 3. Scores on Q 1- Info-ware. 

Factor/Scale 1 2 3 4 5 Mean
18 0 0 0 11 11 4.50 
19 0 0 1 9 12 4.50 
20 0 0 5 6 11 4.27 
21 0 0 6 5 11 4.23 
22 0 0 1 11 10 4.41 
23 0 1 2 8 11 4.32 
24 0 2 3 9 8 4.05 
25 0 0 1 10 11 4.45 
26 0 0 5 13 4 3.95 
27 0 0 6 7 9 4.14 
28 0 1 4 11 6 4.00 
29 0 0 5 9 8 4.14 
30 0 1 1 14 6 4.14 
31 0 1 1 10 10 4.32 
32 0 1 3 9 9 4.18 
33 0 0 3 13 6 4.14 
34 0 0 2 11 9 4.32 
 0 7 49 166 152 4.24 

 
Table 4. Scores on Q 2- Info-ware. 

Factor/Scale 1 2 3 4 5 Mean
6 0 2 2 19 30 4.45 
7 0 1 5 23 24 4.32 
8 0 1 4 16 32 4.49 
9 0 0 5 26 22 4.32 

Total 0 4 16 84 108 4.40 
 

Table 8. Q2- Organ-ware. 

The effect area of ISO9000: 2000 certification (Technology improvement questionnaire): 1 2 3 4 5
16. Implementation of ISO9000: 2000 standards has caused to improve the leadership and motivation level 

within the organization.   

17. Implementation of ISO9000: 2000 standards has caused to improve the innovation atmosphere  and 
creativity spirit within the organization.   

18. Implementation of ISO9000: 2000 standards has caused to improve the self-governing and autonomic 
ability of the organizational units.   

19. Implementation of ISO9000: 2000 standards has caused to improve the control activities on the organ-
izational plans.   

20. Implementation of ISO9000: 2000 standards has caused to improve the level of the employee empow-
erment.   

21. Implementation of ISO 9000: 2000 standards has caused to improve the orientation of the organization 
to the expectations of the customers, shareholders, and the entire stakeholders.   

22. Implementation of ISO 9000: 2000 standards has caused to improve the honesty in business activities 
of the organization.   
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Table 5. Scores on Q 1- Human-ware. 

Factor/Scale 1 2 3 4 5 Mean

35 0 1 1 10 10 4.32 
36 0 1 3 10 8 4.14 

37 0 0 4 7 11 4.32 

38 0 0 4 9 9 4.23 

39 0 2 3 8 9 4.09 

40 0 0 0 8 14 4.64 

41 0 2 6 7 7 3.86 

42 0 3 1 9 9 4.09 

43 0 1 7 8 6 3.86 

44 0 2 7 6 7 3.82 

45 0 4 5 4 9 3.82 

46 1 2 2 8 9 4.00 

47 0 3 2 10 7 3.95 

48 0 2 2 11 7 4.05 

49 0 3 3 10 6 3.86 

50 0 0 2 13 7 4.23 

51 0 1 1 12 8 4.23 

Total 1 27 53 150 143 4.09 
 

Table 6. Scores on Q 2- Human-ware. 

Factor/Scale 1 2 3 4 5 Mean
10 0 8 16 21 9 3.57 
11 0 4 8 28 8 3.83 

12 0 5 9 28 9 3.80 

13 0 5 14 29 5 3.64 

14 0 8 23 19 7 3.44 

15 3 14 8 23 7 3.31 

Total 3 44 78 148 45 3.59 
 

Table 7. Scores on Q 1- Organ-ware. 

Factor/Scale 1 2 3 4 5 Mean

52 0 0 0 8 14 4.64 
53 0 0 2 13 7 4.23 
54 0 0 2 8 12 4.45 
55 0 0 1 9 12 4.50 
56 0 0 2 8 12 4.45 
57 0 0 1 12 9 4.36 
58 0 2 5 9 6 3.86 
59 0 0 2 11 9 4.32 
60 0 0 4 11 7 4.14 
61 0 0 6 11 5 3.95 
62 0 4 3 10 5 3.73 
63 0 0 2 13 7 4.23 
64 0 0 4 13 5 4.05 
65 0 0 1 13 8 4.32 
66 0 0 2 10 10 4.36 
67 0 0 3 7 12 4.41 
68 0 0 0 11 11 4.50 

Total 0 6 40 177 151 4.26 
 

Table 8. Scores on Q 2- Organ-ware. 

Factor/Scale 1 2 3 4 5 Mean

16 0 8 12 24 9 3.64 
17 2 8 21 15 7 3.32 

18 0 4 24 19 6 3.51 

19 0 2 4 30 17 4.17 

20 0 8 18 20 7 3.49 

21 1 3 3 29 17 4.09 

22 2 5 15 24 7 3.55 

Total 5 38 97 161 70 3.68 
 


