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Abstract: The aim of this paper is to report on study results showing the differences in total quality items (TQM) 

items of the companies taking part in Slovenian national quality award - Slovenian business excellence prize 

(PRSPO1) as compared with the other studied groups of companies in Slovenia. The study was conducted in 110 

Slovenian companies regarding their approach to systematic quality improvement process. The differences in the use 

of quality management approaches and tools were examined in the three groups of companies: a group of “top 

companies" (according to their financial results), a randomly chosen group of companies and PRSPO applicants. 

Factor analysis, cluster analysis and t-test were used for studying the sample and to compare the differences among 

the groups. The research findings comparing two clusters of companies proved significantly better results for Cluster 

1 (consisting of 59% of PRSPO applicants) as compared to the other studied groups of companies. The main 

differences were related to the: proposals for improvement, non material recognition, self-assessment, national 

quality award participation, benchmarking, knowledge and best practice exchange as well as employee satisfaction. 
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PRSPO - Priznanje RS za poslovno odli!nost 

 

1. INTRODUCTION  

 

Implementation of continuous improvement means 

nowadays the basis for progress in organizations and 

on the other hand it generates necessary condition for 

successful business performance, encouragement of 

technological development and gaining of competitive 

advantage. For decades total quality management 

(TQM) system in organizations has been recognized 

as an important ground for setting up approaches and 

tools for monitoring and measuring of their business 

performance, and therefore contributes to the 

continuous improvement of their business quality. 

Today’s companies use different total quality 

management approaches and tools such as ISO 

standards, EFQM Excellence Model, Six Sigma, 20 

Keys, etc. Various TQM approaches, tools and 

methods are used differently by different 

organizations. Nevertheless, every organization has to 

find its own process and an optimal selection of TQM 

tools, techniques and approaches ([1], [2], [3], [4], [5], 

[6] and [7]) in order to gain the advantages of their 

introduction.  

 Worldwide a number of quality and business 

excellence awards have been based for decades, as the 

first the Deming Prize was founded in Japan in 1951, 

the Malcolm Baldrige National Quality Award 

(MBNQA) was founded in USA in 1988 and the 

European Excellence Award (EEA) was found in 

1991. In Europe there have been over 26 national 

quality awards, based on criteria of the EFQM 

excellence model.  Research studies conducted in 

USA, New Zealand, Australia and Europe within 

applicant companies have confirmed positive effects 

of systematic use of quality tools and approaches for 

the development of TQM. Basically, national quality 

awards were established to implement TQM by 

encouraging exchange of best practices, inter-

organizational learning, benchmarking and to foster 

continuous improvement and global competitiveness. 

In Slovenia in 1998 a national quality award named 

Slovenian Business Excellence Prize (PRSPO) was 

established, which operates on the basis of EEA 

criteria. A number of researches show that systematic 

implementation of TQM approaches and tools 

positively affect: closer relationships with customers 

and innovativeness [1]; improvement in organizational 

performance [8]; definition of organizational key 

performance indicators [9]; improvement related to 

organizational processes, customers and employees 

[10]; innovativeness and employee satisfaction [11]; 

and generating ideas for improvement [2]. Further 

research findings conducted among applicants for 

quality awards showed that systematic implementation 

of TQM principles also influences business results. 

Quality award winners improved significantly their 

financial performance as compared to other companies 
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in the USA ([12] and [13]), Europe [14], Australia 

[15] and New Zealand ([16], [17], and [18]). The 

purpose of this paper is to identify the characteristics 

of Slovenian Business Excellence Prize (PRSPO) 

applicants in comparison with the other two groups of 

companies in the survey. The aims of this paper are to 

contribute to the understanding of TQM 

characteristics in the companies participating in 

quality awards such as PRSPO in Slovenia [21].  

2.  RESEARCH METHODOLOGY 

The paper examines the studied sample of the 

companies in Slovenia. Within the sample three 

groups of companies were contained: a list of 

Slovenian companies, chosen according to their good 

financial indicators - hereinafter called the "top 

group"; the second group of large companies was 

randomly chosen and hereinafter called "control 

group”; the third group consisted of the applicants-

large companies taking part in PRSPO, hereinafter 

called "the PRSPO group" [7]. 

The methodology used in the survey was based on 

fundamental approaches described in the literature. 

The main steps used in the research procedure 

followed the basic scientific approach described in 

literature ([22], [23] and [24]) including collection, 

review and study of theory, identification of the 

research question, conceptual assumptions, collection, 

analysis and interpretation of data. The questionnaire 

was pre-tested by pilot respondents and improved 

according to their feedback [7]. Data were analyzed by 

using multivariate analysis to identify the main 

characteristics of the sample. Significance tests were 

performed to study differences between sample means 

of the top group, the control group and the PRSPO 

group.  

 

2.1 Sample and data collection 
 

The questionnaire was sent to 500 large Slovenian 

companies (within it: 250 companies from the first 

group – “the top firms” – with the highest net profit 

and 250  randomly chosen companies from the second 

group –“the control group” in 2007. These two groups 

also contained 42 applicants taking part in PRSPO 

assessments in 1998-2006 hereinafter. The study was 

limited to the 2006 business year data. Empirical 

research was conducted on the basis of 110 responses 

from Slovenian companies (response rate: 22%): the 

top group 48 responses (44%); the control group 39 

responses (35%) and the PRSPO group 23 responses 

(21%). Within the PRSPO applicant group we 

received responses from 12 finalists (representing 

54% of all PRSPO finalists) and 7 responses from the 

winners (78% of all the winners). The study included 

companies with up to 250 employees (31%), between 

251 and 500 employees (34%), between 501 and 1050 

employees (28%) and over 1500 employees (7%). The 

majority of companies were involved in 

manufacturing (55%) and a minority in mining, water 

supply, sewerage, waste management, environmental 

remediation, real estate, and health and social care (all 

of them 1%).  

The questionnaire developed in this study 

consisted of ten main complex sets of items: 

- general data on company,  

- financial and human resources invested in 

continuous improvement, 

- use of continuous improvement tools, 

measurement and rewarding of employees for 

continuous improvement, 

- realization and rewarding proposals for 

improvement, 

- number of proposals for improvement, TQM 

approaches, 

- TQM recognition schemes, identification of 

TQM changes and 

- Management implications on TQM process. 

 

The questionnaire consisted of open questions and 

questions using a 6 – points scale ranging from 0 to 5 

points (0 - approach / tool not known/ and not used, 5 

- most often used /most important).  

Section one (3 questions) consisted of general 

information on the company.  

Section two consisted of 10 questions related to 

investments in financial and human resources in the 

company. The respondents were asked open questions 

about the number of employees working in TQM, 

HRM and R&D departments, financial resources 

invested into encouragement of continuous 

improvement, education and R&D and invested days 

of training per employee.  

Sections three and four consisted of closed 

questions related to TQM approaches (10 questions) 

and to the measurement of continuous improvement (4 

questions).  

In section five the respondents were asked open 

questions related to the realization and rewarding 

proposals for improvement (3 questions) and in 

section six they were asked about number of proposals 

for improvement and number of employees which 

proposed improvement (2 questions).  

In section seven respondents were asked closed 

questions related to the TQM approaches (13 

questions).  

In section eight the respondents were asked closed 

questions related to the TQM recognition schemes (7 

questions).  

In section nine the respondents were asked closed 

questions related to the identification of TQM changes 

(7 questions).  

In the section ten the respondents were asked 

questions related to the management implications on 

TQM process (seven questions). 

Section eleven consisted of financial indicators 

Return on Equity (ROE) and Return on Assets (ROA) 

(2 questions) [7].  

We further divided the data into eleven sections 

covering each quantitative variable according to its 

content. The reduction of items was conducted using 

multivariate analysis, which aims at clarifying the 

observed variables by a smaller number of factors 

([21] and [ 25]). 
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Therefore the method used first was the method of 

principal components (with Varimax rotation) to 

reduce the number of variables which resulted in 19 

main indexes. In second step the 32 representative 

items were selected from the main indexes [7]. For 

further analysis t-test and cluster analysis were used to 

study the detailed features of the sample of involved 

companies and subgroups. 

 

3.  RESULTS 

3.1 Factor analysis and reliability  
 

We conducted factor analysis to identify the main 

characteristics according to its content meaning of 

studied sample. The factor analysis was applied 

according to the following rules: (1) seven main 

components with Eigen value > 1; (2) factor loading > 

0.3; (3) correlations with main components > 0.3 and 

(4) total variance explained > 61.64. For the purpose 

of this study the reliability of the seven main 

components was determined using Cronbach’s alpha 

on standardized items. Cronbach’s alpha on 

standardized items is used when items have relatively 

heterogeneous variances [25]. An adequate alpha 

coefficient should be higher than 0.5. Cronbach’s 

alpha on standardized items for construct validation 

was calculated and it was acceptable. The Kaiser-

Meyer-Olkin (KMO) indicator was calculated to 

assess sample size adequacy. The minimum 

acceptable level is 0.5. Bartlett’s test of sphericity is a 

statistical test for the overall significance of all 

correlations within a correlation matrix [25]. The 

KMO was 0.699 and Bartlett’s test of sphericity "2 = 

1826.994; df = 496; p < 000), which is acceptable. In 

summary, the adequacy and reliability of the selected 

components were suitable for further study and 

research. Table 1 gives the summary of factor analysis 

resulting in seven main factors based on main 

characteristics of the sample. 

  

 

Table 1: Factor analysis, construct validity test results 

  
Reliability 

(alpha)* 

Item

loadings 

Squared 

eigen

values 

Variance 

explained 

(%) 

Number 

of items 

Factor 1 

Internal 

encouragement and 

rewarding 0.85 0.810-0.302 4.688 14.67 9 

Factor 2 

Recognition schemes 

and self-assessment 0.86 0.882-0.494 3.382 10.57 5 

Factor 3 

Managerial 

implications 0.72 0.746-0.558 2.746 8.58 5 

Factor 4 

Quality certificates 

and standards 0.88 0.868-0.834 2.444 7.64 2 

Factor 5 Knowledge transfer 0.75 0.647-0.537 2.421 7.56 5 

Factor 6 

Financial and human 

resources 0.59 0.776-0.391 2.086 6.52 4 

Factor 7 

Internal approaches 

for improvement 0.78 0.714-0.703 1.956 6.11 2 

Total         61.64 32

* based on standardized items 

 

The first factor explains 14.65% of observed 

variability. It identifies the importance of internal 

encouragement and rewarding and consists of nine 

items: implementation of material and non material 

recognition of proposals for improvement, internal 

comparison of number of proposals for improvement, 

average % of realization of proposals for 

improvement, internal audits and certification using 

ISO 9001 and process indicators.  

 The second factor explains 10.57% of observed 

variability. It identifies importance of recognition 

schemes and self-assessment and consists of five 

items: PRSPO projects, self-assessment, participation 

on quality award competitions, participation in 

national excellence award and involving employees 

as auditors or assessors.  

 The third factor explains 8.58% of observed 

variability. It identifies importance of factors of 

leadership and changes and consists of five items: 

leadership (monitoring of employee satisfaction, 

conducting personal interview, leadership style, value 

system and attendance at seminars and trainings.  

 The fourth factor explains 7.64% of observed 

variability. It identifies importance of quality 

certificates and standards and consists of two items: 

accreditation and internal audits using ISO 17025.   

 The fifth factor explains 7.56% of observed 

variability. It identifies the importance of knowledge 

transfer and consists of five items: collaboration with 

consultant companies, collaboration with professional 

institutions and universities, benchmarking, 

attendance at conferences and peer assessments.  
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 The sixth factor explains 6.52% of observed 

variability. It identifies importance of financial and 

human resources and consists of four items: invested 

financial resources for education, number of 

employees on R&D, financial indicator - ROA and 

invested days of trainings per employee.  

 The seventh factor explains 6.11% of observed 

variability. It identifies the importance of internal 

approaches for improvement and consists of two 

items: use of Six Sigma and 20 keys [7].  

 

 3.2 Cluster analysis and t-test 
 

The next step involved hierarchical cluster 

analysis to study three groups of Slovenian 

companies according to the 32 items describing their 

characteristics related to the use of tools and 

approaches for systematic implementation of TQM. 

Cluster analysis is an analytical method which forms 

relevant subgroups of subjects or objects. The aim is 

to classify the sample entities (subjects or objects) 

into a small number of groups that are established on 

the basis of similarity among the entities. The method 

of hierarchical grouping includes at least three steps.   

The second step includes the scope of the actual 

process of implementation of clustering to connect 

the entities into clusters.  

The last step includes the creation of a profile of 

persons or variables (in groups) to describe their 

structure and characteristics [25]. Using Ward’s 

method [26] the units within groups are as 

homogeneous as possible. As a measure of 

homogeneity the method uses the sum of the squares 

of differences among units within the group and their 

arithmetic means. Ward’s method attempts to build 

groups in such way that total sum of squares, 

calculated for all groups, is as small as possible ([26], 

[27], [28] and [29]).  

Further more significance tests using t-tests were 

carried out for the perceived items (items) in order to 

investigate whether there were any significant 

differences between Cluster 1 and Cluster 2 (Table 

2). The null hypothesis used within t-test is as 

follows:  

 

H0: µ1 - µ2 = 0,  

 

that is, there are no significant differences 

between Cluster 1 and Cluster 2 in the mean values of 

perceived items [21]. 

Table 2 shows mean values for the perceived 

items for both clusters of companies. Differences in 

the mean values between both clusters of companies 

in favour of Cluster 1 companies could be detected. 

Those items which are printed in bold (in Table 2) we 

can reject null hypotheses (H0) and confirm that there 

are significant differences in items between Cluster 1 

and Cluster 2 companies included in the survey. As 

far as classification of the three groups (top, control 

and PRSPO) is concerned Cluster 1 is predominantly 

composed of companies from the PRSPO group 

(58%) containing all PRSPO finalists and winners.  

The results of comparison related to TQM items 

(items) of the three groups (Table 2) show that in 

general, the mean values of the PRSPO group exceed 

the other two groups.  

The bold printed results (in Table 2) show that the 

Cluster 1 companies possess higher levels of 

achievements compared to Cluster 2 companies 

related to: 

 

! Factor 1 “Internal encouragement and 

rewarding” including eight items out of nine. 

! Factor 2 “Recognition schemes and self-

assessment” including all five items.  

! Factor 3 “Managerial implications” including 

four items out of five. 

! Factor 4 “Quality certificates and standards” 

including one item out of two. 

! Factor 5 “Knowledge and best practice 

exchange” including all five items. 

! Factor 6 “Financial and human resources” 

including two items out of four. 

! Factor 7 “Internal approaches for 

improvement” including one item out of two. 

 

For all other presented items (in Table 2) in we 

cannot reject the null hypothesis, because there are no 

significant differences in mean values of items 

between the Cluster 1 and Cluster 2 under survey as 

follows: 

 

! Factor 1: “Internal encouragement and 

rewarding” composing of material recognition 

of proposals for improvement. 

! Factor 3: “Managerial implications” including 

impact of leadership style on improvement. 

! Factor 4: “Quality certificates and standards” 

including ISO 17020, 17025 accreditation. 

! Factor 6: “Financial and human resources” 

including number of employees in R&D and 

number of educational days for 

encouragement of proposals for improvement. 

! Factor 7: “Internal approaches for 

improvement” including use of 20 keys [21]. 

 

4.  CONCLUSIONS  
 

This paper presents the results of a survey 

conducted among Slovenian companies with the main 

purpose to find out the main differences among the 

studied groups in terms of the TQM characteristics. 

The findings show that PRSPO companies received 

higher results in the observed characteristics. The 

main differences of the PRSPO group as compared to 

the other studied companies can be found in non-

material recognition of employees for their proposals 

for improvement, using regular self-assessment, 

importance of participation in national quality award, 

involving employees as external assessors or 

auditors, taking part in award assessment, 

benchmarking, collaborating with professional and 

scientific institutions supporting knowledge and best 

practice transfer and last but not least achieving better 

financial results (ROA).  

 314



International Convention on Quality – ICQ 2012, Belgrade 

 

 

Table 2: Mean values of two clusters of companies and t-test (p<0.05, *p<0.09) (C1=Cluster 1, C2= Cluster 2) 

Factor Item  C1 C2 p

Material recognition of proposals for improvement  2.667 2.364 0.481 

Non-material recognition of proposals for improvement 2.364 1.545 0.022 

Internal comparison of number of proposals for 

improvement (with financial evaluation) 2.667 1.740 0.027 

Internal comparison of number of proposals for 

improvement 1.879 1.247 0.082*

% of realized proposals for improvement 

5.149 3.666

      

0.058*

Number of proposals for improvement per employee 0.557 0.180 0.020 

ISO 9001:2000 internal audits 5.000 3.896 0.001 

Process indicators using statistical tools  4.152 3.130 0.002 

1. Internal 

encouragement 

    and  rewarding 

ISO 9001:2000 certification 4.697 3.714 0.005 

Self-assessment using EFQM Excellence model 2.727 0.481 0.000 

Importance of PRSPO 2.000 0.390 0.000 

Collaboration in PRSPO projects  2.606 0.442 0.000 

Employees involved as auditors/assessors  3.152 1.091 0.000 

2. Recognition 

schemes and self-

assessment 

Collaboration in quality awards  2.273 0.649 0.000 

 Following changes and novelties on seminars and trainings 3.939 3.377 0.021 

Impact of leadership style on improvements 4.576 4.338 0.240 

Impact of value system on improvement 4.152 3.481 0.019 

Impact of employee satisfaction on improvement 3.848 3.234 0.030 

3. Managerial 

implications 

Impact of annual employee interview on improvement 4.030 3.013 0.001 

ISO 17025, 17020 internal audits 1.697 1.039 0.061*

4. Quality 

certificates and 

standards ISO 17025, 17020 accreditation  1.364 0.987 0.272 

Collaboration with academic and professional institutions to 

encourage best practices 2.818 1.429 0.000 

Collaboration with consultant companies to encourage 

improvement 2.455 1.143 0.000 

Benchmarking with best in class 3.576 2.351 0.000 

Use of peer assessments 2.242 0.935 0.000 

5. Knowledge and 

best practice 

exchange 

Following changes and novelties on conferences and 

workshops 3.788 3.104 0.008 

Number of employees in R&D per 100 employees  2.785 2.216 0.532 

Financial resources for education in 10000 EUR per 100 

employees 3.926 2.484 0.071*

Number of educational days for encouragement of proposals for 

improvement per employee 0.366 0.518 0.424 

6. Financial and 

human resources 

ROA - Return on assets  6.408 3.598 0.051*

Performance of 6 sigma 1.364 0.896 0.075*

7. Internal 

approaches for 

improvement 
Performance of 20 keys 1.424 1.078 0.252 
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 Additional results of cluster analysis which was used 

for classification of companies according to their 

TQM characteristics showed that the majority of the 

PRSPO companies (58%), including all finalists and 

award winners, gathered in Cluster 1. However, the 

findings of cluster analysis also show that there are 

some companies which have similar TQM 

characteristics as the PRSPO group (although they 

have not taken part in award assessment). These 

companies could be regarded as »potential PRSPO 

applicants« for future award assessments in Slovenia 

and at the European level ([7] and [21]).  

The main differences of the PRSPO group as 

compared to the other studied groups of companies 

can be found in higher scores related to proposals for 

improvement and non-material recognition, which 

indicates the importance of employee involvement in 

the continuous improvement process and their 

satisfaction, and confirms the findings of different 

authors ([1], ([2], [11], [19] and [20]) about positive 

effect of conducting regular self-assessments and 

external assessments ([15], [17], [18] and [30]), and 

improved financial results ([12], [13], [14] and [21]).  

It can be concluded that in general, the companies 

which apply for the national quality award (the 

PRSPO group) have higher mean scores of observed 

characteristics as compared to the other m that 

studied groups of companies [21].  Support of top 

management is main precondition which is common 

for all demanding organizational projects related to 

implementing continuous improvements and change 

of organizational culture for implementing business 

excellence [30]. For further progress in Slovenian 

companies stronger leadership support in continuous 

improvement process is needed. Therefore we claim 

that the main challenges are remained in development 

of managerial implications on TQM in Slovenian 

companies. Further studies could be done focusing on 

implementation of proposals for improvement, non-

material recognition and leadership role in Slovenian 

companies and abroad [7]. This would contribute to 

better understanding and use of TQM principles and 

help to improve business results in the companies in 

Slovenia and abroad. 
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