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ABSTRACT: This study compares the impact of quality management tools on the performance of 
organisations utilising the ISO 9001:2000 standard as a basis for a quality-management system 
and those utilising the EFQM model for this purpose. A survey is conducted among 107 experienced 
and independent quality-management assessors. The study finds that organisations with quality-
management systems based on the ISO 9001:2000 standard tend to use general-purpose quali-
tative tools, and that these do have a relatively positive impact on their general performance. In 
contrast, organisations adopting the EFQM model tend to use more specialised quantitative tools, 
which produce significant improvements in specific aspects of their performance. The findings of 
the study will enable organisations to choose the most effective quality-improvement tools for their 
particular quality strategy.
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ImpACTO DE lAS hERRAmIEnTAS DE lA CAlIDAD En El DESEmpEñO 
DE EmpRESAS quE uTIlIzAn DIfEREnTES SISTEmAS DE gESTIón DE 
lA CAlIDAD 

RESuMEn: Este estudio compara el impacto de las herramientas para la 
gestión de la calidad en el desempeño de organizaciones que utilizan el 
estándar ISO 9001:2000 como referencia para implantar un sistema de 
gestión de la calidad, de los que utilizan el modelo EFQM para tal fin. Se 
llevó a cabo un estudio empírico en el que participaron 107 evaluador-
es de gestión de la calidad independientes y experimentados. El estudio 
concluye que las organizaciones con un sistema de gestión de la calidad 
basado en el estándar ISO 9001:2000 tienden a utilizar herramientas cu-
alitativas de carácter genérico y que dichas herramientas tienen un impac-
to relativo positivo en el desempeño. Por el contrario, las organizaciones 
que adoptan el modelo EFQM tienden a utilizar herramientas cuantitativas 
más especializadas que producen una mejoras significativa en el desem-
peño de dichas organizaciones. Los resultados del estudio posibilitarán a 
las organizaciones elegir las herramientas para la mejora de la calidad más 
efectivas para su estrategia de calidad particular.

pAlABRAS ClAvE: herramientas de la calidad; modelos y sistemas de 
gestión de la calidad; ISO 9001:2000; EFQM.

IMPACT DES InSTRuMEnTS DE LA QuALITé SuR LE DévELOPPEMEnT 
D’EnTREPRISES   uTILISAnT  DIFFéREnTS SySTèMES  DE gESTIOn DE 
LA QuALITé

RéSuMé : Cette étude compare l’impact des instruments pour la gestion de 
la qualité dans le développement d’organisations qui utilisent le standard 
ISO 9001:2000 comme référence pour implanter un système de gestion de 
la qualité, avec les entreprises qui  utilisent le modèle EFQM à cet effet. 
une étude empirique a été réalisée avec la participation de 107 évalu-
ateurs de gestion de la qualité, indépendants et expérimentés. En conclu-
sion, les organisations qui utilisent un système de gestion de la qualité 
basé sur le standard ISO 9001:2000 ont tendance à utiliser  des instru-
ments  qualitatifs  génériques et ces instruments ont un impact positif 
relatif sur le développement. Par contre, les organisations  qui adoptent 
le modèle EFQM ont tendance à utiliser des instruments quantitatifs plus 
spécialisés produisant des améliorations significatives dans le développe-
ment de ces entreprises. Les résultats de l’étude permettront aux organisa-
tions de choisir les instruments plus effectifs pour améliorer la qualité pour 
leur stratégie de qualité particulière.

mOTS-ClEfS : instruments de la qualité, modèles  et systèmes de gestion 
de la qualité; ISO 9001:2000; EFQM

IMPACTO DAS FERRAMEnTAS DA QuALIDADE nO DESEMPEnHO DE EM-
PRESAS QuE uTILIzAM DIFEREnTES SISTEMAS DE gESTãO DA QuALI-
DADE 

RESuMO: Este estudo compara o impacto das ferramentas para a gestão 
da qualidade no desempenho de organizações que utilizam o padrão ISO 
9001:2000 como referência para implantar um sistema de gestão da qual-
idade, dos que utilizam o modelo EFQM para tal fim. Realizou-se um estu-
do empírico em que participaram 107 avaliadores de gestão da qualidade 
independentes e experientes. O estudo conclui que as organizações com 
um sistema de gestão da qualidade baseado no padrão ISO 9001:2000 
tendem a utilizar ferramentas qualitativas de caráter genérico e que tais 
ferramentas têm um impacto relativo positivo no desempenho. Pelo con-
trário, as organizações que adotam o modelo EFQM tendem a utilizar fer-
ramentas quantitativas mais especializadas que produzem uma melhora 
significativa no desempenho de tais organizações. Os resultados do estudo 
possibilitarão às organizações escolher as ferramentas para a melhora da 
qualidade mais efetivas para sua estratégia de qualidade particular.

pAlAvRAS ChAvE: ferramentas da qualidade; modelos e sistemas de ges-
tão da qualidade; ISO 9001:2000; EFQM
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1. Introduction 

The historical and conceptual development of quality 
management has been traditionally divided into four pro-
gressive stages, which are usually characterised as: (i) 
quality inspection (QI); (ii) quality control (QC); (iii) quality 
assurance (QA); and (iv) total quality management (TQM) 
(James, 1996; Dale et al., 2007). In addition to these four 
‘traditional’ stages, several authors have identified a fifth 
phase in quality management. Kaye and Dyason (1995, 
1999) referred to this fifth stage as being “beyond the 
strategic direction of quality”, and attempted to define 
its essential criteria. Devadasan et al. (2003) subsequent-
ly analysed the literature on this ‘fifth era’ and reported 
that the term ‘strategic quality management’ (SQM) had 
been generally accepted as the name for this phase, in 
which the principles of TQM and strategic management 
have been merged.

Within individual organisations, this sequence of stages 
has been associated with the use of increasingly complex 
quality-management tools as a given company advances 
through the sequence of stages towards ‘total quality’ 
(Bunney and Dale, 1997). For example, during the earlier 
stages the emphasis is on diagnosis and data collection; 
typical tools in these earlier stages include benchmark-
ing, stakeholder surveys, suggestion systems, and im-
provement groups (Casadesús et al., 2005). As ‘higher’ 
stages of quality management are reached and the em-
phasis moves to management commitment and continu-
ous improvement, more elaborate and complex tools are 
required –such as statistical process control (SPC), failure 
mode effects and criticality analysis (FMECA), six sigma, 
and so on. In this regard, Perry (1995) distinguished three 
phases in any organisation’s implementation of a quality 
system (the ‘survival phase’, the ‘prevention phase’, and 
the ‘continuous improvement phase’) and identified a set 
of specific tools corresponding to each phase. 

It is thus generally accepted that it is possible to identify 
increasingly sophisticated levels of quality management 
and that these appear to be associated with the use of 
increasingly complex quality-management tools by indi-
vidual organisations. However, there is some uncertainty 
regarding the impact of these developments on the perfor-
mance of the companies that implement them. Handfield 
et al. (1999) did conduct an extensive bibliographical re-
view of studies that had analysed the results of the use of 
various quality techniques, but there does not appear to 
have been any attempt to analyse the implementation of 
these tools as part of a specific quality strategy. nor has 
any attempt been made to study the impact of these tools 

on the performance of the firms that implement them as 
part of such a strategy.

The overall aim of this study is, therefore, to ascertain 
whether the way in which quality-improvement tools are 
implemented has an influence on the improvement of the 
performance of a company. In particular, the study analy-
ses whether the use of quality-management tools influenc-
es the performance of organisations that have deployed 
a quality system based on: (i) the International Organisa-
tion for Standardisation (ISO) 9001:2000 quality standard; 
and (ii) the European Foundation for Quality Management 
(EFQM) model. 

The remainder of this paper is arranged as follows. Follow-
ing this introduction, the paper presents a brief overview of 
the relevant literature on the classification of quality-man-
agement tools and systems. This concludes with the formu-
lation of two proposed hypotheses for examination in the 
study. The methodology of an empirical study of the use 
of quality-improvement tools in a sample of Spanish firms 
is then described. The results are presented in the subse-
quent section. The paper then proposes and tests two con-
ceptual models (one for firms utilising the ISO 9001:2000 
standard and one for firms following the EFQM model). 
The paper concludes with a summary of the main findings 
and suggestions for future research.

2. literature review 

The many tools and methods related to quality manage-
ment have been categorised in various ways according 
to different criteria. The so-called ‘seven quality-control 
tools’ of Ishikawa (1985) represented one of the earliest 
attempts at classification, but many other classifications 
have been proposed in the literature (Juran and gryna, 
1988; Besterfield et al., 1999; Dale et al., 2007). The huge 
number of tools and methods that can be considered in 
such classifications was reflected in the work of greene 
(1993), who grouped no fewer than 98 tools according to 
the objectives set by companies. 

Apart from attempts to classify such tools, there have also 
been numerous studies of the implementation of these 
tools in a wide variety of sectors and situations. Most of 
these studies have adopted qualitative research methodol-
ogies, and many have been based on the analysis of a sin-
gle case. noteworthy studies have included: (i) Adams and 
Dale (2001), who studied the implementation of quality-
improvement tools in manufacturing companies; (ii) Cleary 
(1997), who studied the educational sector; and (iii) Jack-
son (2001) and Murray (2003) in the healthcare sector. 
The use of these tools has even been assessed in ‘everyday 
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situations’ by Bamford and greatbanks (2005). Among the 
most commons tools suggested by these academic litera-
ture (Cleary, 1997; Jackson, 2001; Adams and Dale, 2001; 
Murray, 2003; Bamford and greatbanks, 2005) that could 
be completed by more practitioner-oriented literature 
(Casadesús et al., 2005; Dale et al., 2007), we could men-
tion the following quality improvement tools: ‘poka-yoke’ 
mechanisms; failure mode effects and criticality analysis; 
Pareto diagrams; quality cost control; cause-effect dia-
grams; statistical process control; six sigma; improvement 
groups; process management; benchmarking; employee 
satisfaction survey; suggestion system; 5S methodology; 
in-house auditing; customer satisfaction survey; control 
sheets and graphs; and flow diagrams.

In contrast to the large number of studies that have ex-
amined the classification and the implementation of qual-
ity-improvement tools, the impact of these tools on the 
performance of organisations has not been as extensive-
ly analysed. nevertheless, some quantitative studies of 
specific cases and sectors can be found in the literature, 

such as those conducted by He et al. (1996), Ahmed and 
Hassan (2003), and Tarí and Sabater (2004). In particu-
lar, Ahmed and Hassan (2003) analysed the use of some 
quality-improvement tools in a quantitative study (comple-
mented by some qualitative case studies) of 63 small and 
medium-sized enterprises. The authors concluded that use 
of these tools was associated with ‘better’ results, irrespec-
tive of the size of the company. Tarí and Sabater (2004) 
undertook an empirical study of the impact of these tools 
in 106 Spanish companies to analyse the relationship be-
tween the use of these tools and TQM itself. They conclud-
ed that, in general, firms with a higher TQM level and the 
best TQM results had a greater interest in the use of these 
tools (although it is noteworthy that a significant number 
of organisations had not improved their TQM performance 
through the use of these tools). The authors also suspect-
ed, without providing empirical data to corroborate it, that 
organisations taking their first steps towards in quality 
management (such as implementation of ISO 9000) used 
few fools, whereas those at higher levels of quality man-
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agement tended to use quality-improvement tools to a 
greater extent.

Although they have provided some interesting and use-
ful findings regarding the impact of the use of quality-im-
provement tools, neither of these two studies (Ahmed and 
Hassan, 2003; Tarí and Sabater, 2004) specifically exam-
ined the extent to which these impacts differed between 
organisations implementing the ISO standard 9001:2000 
and those adopting the EFQM model, which is the focus of 
the present study. However, Tarí and Sabater (2004) did 
suggest that future studies might pursue the line of re-
search adopted in the present study. 

In pursuit of this objective, the study proposes two working 
hypotheses for examination:

hypothesis h1: The use of quality-improvement tools im-
proves the global performance of organisations using the 
reference standard ISO 9001:2000.

hypothesis h2: The use of quality-improvement tools im-
proves the global performance of organisations using the 
EFQM quality model.

3. methodology 

3.1 Sample and data collection 

To test the proposed hypotheses, a quantitative empirical 
study was carried out in the Basque Autonomous Com-
munity, which has one of the highest proportions of ISO 
9001-certified firms in Spain and the European union 
(Heras et al., 2008), and which has accumulated many in-
ternational prizes from the EFQM foundation: 19 of the 
27 Excellence Awards that EFQM had conceded to Span-
ish organisations were given to Basque ones (Heras et al., 
2008). 

In a departure from common practice in studies of this 
type, the survey was not sent to the managers of the sur-
veyed firms; rather, it was sent to assessors from the Bas-
que Foundation for Quality (‘Euskalit’), which is a private, 
not-for-profit organisation that exists to promote a culture 
of TQM and Business Excellence (Euskalit, 2008). The Eu-
skalit assessors are independent professionals (academics, 
consultants, and managers) who offer support to Basque 
Country organizations that seek to improve their manage-
ment and achieve standards of excellence. In view of their 
specialised training in quality-management standards 
and assessment, these assessors thus represent a reliable 
source of independent information, as opposed to the po-
tential bias that is entailed if managers are asked about 
the implementation of quality-management standards in 

their own organisations that several authors have already 
pointed out (vloeberghs and Bellens, 1996; Heras et al., 
2002; Wayhan et al., 2002 and 2007).

TABlE 1. Study specifications.

Total population
264 EFQM assessors from the Basque Autonomous 
Community (Spain) 

Sample 107 valid answers

Error 
Margin of error of ±  7.32 % and confidence level 
of 95.5% 
(k = 2 and p = q = 50%)

Procedure Simple random sampling

Study period February - April 2007

Data collection 
method

Personalized survey carried out via the Internet, 
with the presentation of the survey carried out by 
mail and follow-up by phone

The specifications for the study are shown in Table 1. Data 
for the study were collected between February 2007 and 
April 2007. The survey was sent to a total of 264 assessors, 
all of whom had completed at least one external assess-
ment in the manufacturing and service sectors in 2006. 
Of the 264 assessors, 115 (44%) worked in the manufac-
turing sector, 93 (35%) in the consultancy sector, and 56 
(21%) in the generic services sector (including assessors of 
non-profit companies). 

A total of 107 valid responses were received, which corre-
sponded to a good response rate of 40.53%. Of the 107 
responses received, 46 (43%) came from industrial com-
panies, 32 (30%) from service companies, and 29 (27%) 
from the consultancy sector. 

3.2 measures 

The survey collected data on: (i) the degree of use of qual-
ity-improvement tools; and (ii) their impact on the perfor-
mance of the organisations.

The quality-improvement tools to be assessed were chosen 
on the basis of relevant studies in the literature mentioned 
in the literature review section. The quantitative tools that 
were taken into consideration included: SPC, six sigma, Pa-
reto analysis, quality costs, and FMECA, among others. 
The qualitative tools included benchmarking, qualitative 
surveys, suggestion systems, and improvement groups, 
among others.

The full list of tools that were examined was as follows:

•	 ‘poka-yoke’ mechanisms;

•	 failure mode effects and criticality analysis (FMECA);

•	 Pareto diagrams;

•	 quality cost control (QCC);

•	 cause-effect diagrams;
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•	 statistical process control (SPC);

•	 six sigma;

•	 improvement groups;

•	 process management;

•	 benchmarking;

•	 employee satisfaction survey;

•	 suggestion system;

•	 5S methodology

•	 in-house auditing;

•	 customer satisfaction survey;

•	 control sheets and graphs; and

•	 flow diagrams

The extent of use of each tool was measured on a scale of 
1 to 3, in which 1 indicated ‘non-use’, 2 indicated ‘specific 
use’, and 3 indicated ‘systematic use’.

To measure the performance of the organisations, the aca-
demic literature was again consulted for commonly used 
indicators of the impact of quality management on com-
pany performance (Powell, 1995; Hendricks and Singhal, 
1997; Anderson et al., 1999; Simmons and White, 1999; 
Rahman, 2001; Singels, et al., 2001; Chow-Chua et al., 
2003; Sila and Ebrahimpour, 2005; Heras, 2006)

Twelve commonly used indicators were chosen for use in 
the present study. 

•	 improvement in quality of its products/services;

•	 cost-effectiveness of the company;

•	 productivity;

•	 price/cost ratio of the product;

•	 sales growth;

•	 improvement in commercial margins;

•	 growth in market share;

•	 growth in exporting capacity;

•	 external image improvement;

•	 improvement in personnel training;

•	 greater use of external consultants; and

•	 incorporation of new qualified staff.

Assessors were asked to indicate the values of these items 
on a scale of 1 to 5, in which 1 indicated ‘very little impact’ 
(of the management system on the indicator), and 5 indi-
cated ‘very great impact’. 

4. Results 

4.1 use of quality-improvement tools 

The extent of use of the quality-management tools and 
methods in the organisations with which the assessors 
were associated is shown in Figure 1. 
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fIguRE 1. Extent of use of quality tools.

Source: in-house compilation.
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It is apparent that the tools that required a greater level 
of knowledge and/or experience (especially the quantita-
tive techniques, such as SPC or six sigma) were used much 
less frequently than other tools. In contrast, the qualitative 
techniques of ‘opinion-gathering’ (such as surveys and im-
provement groups) were obviously used more frequently. 

Exploratory factor analysis was utilised to ascertain how 
the use of these various techniques varied among the 
different organisations in the sample. The principal com-
ponent method with varimax rotation was used for this 
purpose, with extraction of factors with eigenvalues great-
er than one. Both the Kaiser-Meyen-Olkin (KMO) measure 
(0.847) and the Bartlett test of sphericity forecast good re-
sults. The analysis captured 60.89% of variance with four 
factors.

variables were then loaded onto several factors, and the 
criteria for scale purification of John and Reve (1982) were 
subsequently applied. The results of a second factor analy-
sis, made up of only three factors, are shown in Table 2. 

The first two factors, labelled ‘quantitative tools’ (F1) and 
‘group tools’ (F2), coincided with the descriptive analy-
sis noted above, which had clearly identified at least two 
groups of techniques. The first factor (F1) thus consisted of 
such quantitative (or ‘hard’) tools as: (i) cause-effect dia-
grams; (ii) Pareto diagrams; (iii) six sigma; (iv) quality con-
trol costs; (v) ‘Poka-yoke’ mechanisms; (vi) FMECA; and (vii) 
SPC. The second factor (F2) consisted of such qualitative 
(or ‘soft’) tools as: (i) improvement groups; (ii) suggestion 
systems; (iii) employee satisfaction surveys; (iv) process 
management; (v) Benchmarking; and (vi) 5S methodology. 
However, the factor analysis also detected a third group, 
albeit less clearly than the first two. This group, which was 
labelled ‘control tools’ (F3), consisted of such tools as: (i) in-
ternal auditing; (ii) customer satisfaction surveys; (iii) con-
trol sheets and graphs; and (iv) flow diagrams.

The psychometric properties of the three groups are pre-
sented in Table 3. An acceptable level of reliability for F1 
and F2 was revealed by the values of Cronbach’s alpha, 
which exceeded 0.7 in both cases (nunnally and Bernstein, 
1994; Hair et al., 1998). Two exploratory analyses were 
also carried out, one for each of these two factors; in both 
cases, a single factor was extracted, which confirmed the 
internal convergent validity of these two constructs. In 
contrast, Cronbach’s alpha for the third factor (0.419) did 
not exceed the minimum criterion of 0.7. The reliability of 
this factor was not guarantied and it led us to decide to 
remove this factor in our analysis.

In accordance with the descriptive statistics shown in Fig-
ure 1, it was confirmed that quantitative tools (F1) were 
used to a lesser degree than those used to obtain group 
information (F2). On a scale of 1 to 3, the average degree 
of use of the ‘quantitative tools’ was 1.76, whereas that of 
the ‘group tools’ was 2.41.

An alternative nomenclature for these two groups of tools 
might be ‘hard’ and ‘soft’, according to their difficulty of 
implementation. Adopting this nomenclature, ‘soft’ tools 

TABlE 2. loadings on the three groups of quality tools. 

factors

f1 f2 f3

“Poka-yoke” mechanisms .848

Failure mode effects and criti-
cality analysis

.797

Pareto diagrams .709 .331

Quality cost control .690 .372

Cause-effect diagrams .653 .438

Statistical process control .632

Six sigma .610

Improvement groups .727

Process management .678

Benchmarking .306 .671

Employee satisfaction survey .620 .340

Suggestion system .605

5S  methodology .333 .502

In-house auditing .771

Customer satisfaction survey .408 .604

Control sheets and graphs .439 .504

Flow diagrams .393 .466

Self value 5.997 1.909 1.375

Source: In-house compilation.

Extraction method: Principal components analysis

Rotation method: varimax with Kaiser normalization
a Rotation has converged in 7 iterations

TABlE 3. Reliability analysis of quality-tool groups.

Cronbach’s 
alpha

Range of corrected 
total element 
correlations 

Range of Cronbach’s 
alphas eliminating one 

element

Exploratory factor analysis of the sub-scale

KmO
Self-value factors 

higher than 1
% accumulated 

variance per factor

F1: Quantitative tools (hard) .864 .507 - .755 .826 - .846 .869 1 56.20%

F2:  group tools (soft) .764 .415 – .619 .703 - .751 .773 1 46.83%

F3:  Control tools .419 .182 - .322 .183 - .449

Source: In-house compilation.
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would be largely those included in the second group –that 
is, tools that do not require infrastructure, significant initial 
investment, or education and training for their implemen-
tation; results from these tools can emerge relatively quick-
ly. In contrast, ‘hard’ tools would include those grouped 
in the first factor –that is, quantitative tools that require 
greater knowledge and expense to implement. 

4.2 The performance of the firms 

Table 4 shows the values of the items used to assess per-
formance on a scale of 1 to 5 (1 = ‘very little impact’; 5 = 
‘very great impact’) in the context of ISO 9001 or EFQM. 
The table also includes a difference of means test of all the 
indicators.

As can be observed, significant differences existed in all 
cases except the first. Thus, according to the assessors, the 
impact on performance differed according to whether the 
quality system of the organisation was based on the ISO 
9001:2000 standard or on the EFQM model.

However, it is noteworthy that the average assessment of 
the twelve indicators in the context of the ISO 9001:2000 
standard was 2.76, which is less than the neutral value 
(3.0) of the measurement scale. Moreover, the average val-
ue of the indicators in the context of the EFQM model was 
only 3.19, which is slightly above the neutral value. Based 
on these results, it would seem that the contribution of 
these tools to the improvement of the performance was 
not great (albeit ‘better’ in the case of the EFQM model).

An exploratory factor analysis was then made of the ele-
ments related to performance in the ISO 9001:2000 set-
ting. The KMO measure of sampling adequacy was 0.792, 
which promised good analytical results. The Bartlett indi-
cator was also positive. Three factors with an eigenvalue 

greater than one captured 65.31% of the sampling vari-
ance (see Table 5).

TABlE 5. loadings on the three factors of improved 
performance (ISO 9001:2000).

 
 

factor

f4 f5 f6

Sales growth .847

growth in market share .844

Improvement in commercial margins .803

Price/cost relation of product .649

Cost-effectiveness of the company .610 .412

growth in exporting capacity .563 .402

Productivity .515 .444

External image improvement .881

Improvement in personnel training .805 .353

Improvement in quality of its 
products/services

.439 .655

greater use of external consultants .842

Incorporation of new qualified staff .806

Self-value 4.960 1.557 1.320

Source: In-house compilation.

Extraction method: Principal components analysis

Rotation method: varimax with Kaiser normalization
a Rotation converged in 5 iterations

The analysis identified three factors. The first (F4), labelled 
‘commercial improvement’, included indicators that were 
associated with an improvement in performance from a 
commercial perspective. Applying the same scale-purifica-
tion criteria as was described in the analysis of the quality-
improvement tools, the items of ‘productivity’ and ‘growth 
in exporting capacity’ were eliminated. This left the fol-
lowing items on F4: (i) sales growth; (ii) growth in market 
share; (iii) improvement in commercial margins; (iv) price/
cost ratio of the product; and (v) cost-effectiveness of the 
company.

TABlE 4. Indicators of improved performance.

Indicator ISO 9001 Standard Efqm model means difference t-value

Improvement in quality of its products/services 3.53 3.38 .180 1.10

Cost-effectiveness of the company 2.63 3.59 -1.05 -5.97 (*)

Productivity 2.91 3.34 -.52 -3.57 (*)

Price/cost relation of the product 2.50 2.86 -.37 -2.21 (*)

Sales growth 2.74 3.01 -.38 -2.00 (*)

Improvement in commercial margins 2.30 2.92 -.74 -4.28 (*)

growth in market share 2.65 3.01 -.42 -2.09 (*)

growth in exporting capacity 2.42 2.70 -.37 -2.03 (*)
External image improvement 3.59 3.87 -.52 -2.60 (*)

Improvement in personnel training 3.19 3.73 -.75 -4.67 (*)

greater use of external consultants  2.26 3.20 -.90 -6.22 (*)

Incorporation of new qualified staff 2.41 2.65 -.40 -2.49 (*)

Source: In-house compilation.

note: (*) significance level .05
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The second factor (F5), labelled ‘external image improve-
ment’, was not as conceptually distinct. It consisted of the 
following items: (i) improvement in quality of products/
services; (ii) external image improvement; and (iii) improve-
ment in staff training.

The third factor (F6), labelled ‘incorporation of external 
knowledge’, was quite distinct. It consisted of the follow-
ing items: (i) greater use of external consultants; and (ii) 
incorporation of new qualified staff.

Table 6 shows the analysis for the same items, but with 
the EFQM model (rather than the ISO 9001 standard) as 
the basis for implementing the quality system. In this case, 
the KMO index was 0.855, and the three identified factors 
captured 77.93% of the variability.

TABlE 6. loadings on the three factors of improved 
performance (Efqm model).

factor

f7 f8 f9

Productivity .786 .330

External image improvement .745 .486

Improvement in quality of its products/services .711

Cost-effectiveness of the company .647 .535

Price/cost relation of the product .646 .512

growth in market share .328 .837

growth in exporting capacity .808 .397

Improvement in commercial margins .490 .773

Sales growth .528 .735

greater use of external consultants  .824

Incorporation of qualified personnel .806

Improvement in staff training .571 .694

Self-value 6.944 1.396 1.013

Source: In-house compilation.

Extraction method: Principal components analysis 

Rotation method: varimax with Kaiser normalization
a Rotation converged in 10 iterations

In this case, the first factor (F7) was labelled ‘global effi-
ciency’. It consisted of the following items: (i) improvement 

in quality of products/services; (ii) cost-effectiveness of 
the company; (iii) productivity; (iv) price/cost ratio of the 
product; and (v) external image improvement.

The second factor (F8), which was labelled ‘commercial 
improvement’, was similar to the first factor (F4) of the 
same name in the previous analysis; indeed, of the four 
items that constituted F8, four had also appeared in F4: 
(i) sales growth; (ii) improvement in commercial margins; 
(iii) growth in market share; and (iv) growth in exporting 
capacity.

As in the previous analysis, the third factor (F9) was la-
belled ‘incorporation of external knowledge’. This referred 
to the organisation’s capacity to attract external talent 
and know-how by employing qualified personnel, train-
ing staff, or taking on consultancy services. It consisted of 
the following items: (i) improvement in staff training; (ii) 
greater use of external consultants; and (iii) incorporation 
of new qualified staff.

A subsequent reliability analysis of the six sub-scales re-
lated to improved performance (F4–F9) is shown in Table 
7. It is apparent that the criterion for reliability (Cronbach’s 
alpha of 0.7) was exceeded by all of the factors, except F6.

As summary of this subsection, the significant differences 
on performance among the organisations based on the ISO 
9001 and the EFQM model have to be pointed out. In our 
opinion, this is a very interesting finding that might need 
of further research. 

5. Explanatory models 

5.1 Impact of quality tools on ISO 9001:2000 firms 

On the basis of the results described above, an explanatory 
model can be proposed to conceptualise and test the first 
of the hypotheses –which proposed that the use of quali-
ty-improvement tools improves the global performance of 

TABlE 7. Reliability analysis of factors of improved performance.

Cronbach’s 
alpha

Range of 
corrected 

total element 
correlations

Range of 
Cronbach’s 

alphas if one 
element is 
eliminated

Exploratory factor analysis of the sub-scale

KmO
Self-value 

factors higher 
than 1

% accumulated 
variance per 

factor

F4: (ISO) Commercial improvement .834 .523 - .728 .772 - .829 .739 1 60.14%

F5: (ISO) Image improvement .773 .309 - .536 .558 - .791 .631 1 69.07%

F6: (ISO) Incorporation external knowledge .618 .450 -

F7: (EFQM) global efficiency .852 .608 - .710 .809 - .836 .843 1 63.00%

F8: (EFQM) Commercial improvement .883 .707 - .864 .842 - .906 .808 1 81.72%

F9: (EFQM) Incorporation external 
knowledge

.783 .581 - .657 .666 - .761 .696 1 70.48%

Source: In-house compilation.
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organisations using the ISO standard 9001:2000. The 
model is presented in Figure 2. 

As can be seen in the diagram the second-order construct 
‘use of tools’ (F10) is derived from two first-order latent 
variables: (i) the use of ‘hard’ quantitative tools (F1); and 
(ii) the use of ‘soft’ qualitative tools (F2). Another sec-
ond-order construct, which reflects the level of global 
performance of the company (F11), is also related to two 
first-order latent variables: (i) ‘commercial performance’ 
(F4); and (ii) ‘image improvement’ (F5).

Structural equation modelling (SEM) was used to confirm 
the model. The fit statistics were adequate. A Satorra-
Bentler chi-squared statistic of 219.9 (with 182 degrees 
of freedom and an associated p-value of 0.02877) was 
obtained. The comparative fit index (CFI) was 0.927, 
which was compatible with the level recommended by 
Byrne (1994). The RMSEA of 0.055 and the confidence 
limits (of 90% of the limits of the RMSEA) of 0.019 and 
0.079 were all within acceptable limits in accordance 
with Hu and Bentler’s (1999) proposed cut-off value of 
0.06 for the RMSEA. All the loadings of the measurement 
model (external model) were high, with only one variable 
loading below 0.5 on its factor. The internal model coef-
ficients with their corresponding statistics are shown in 
Table 8.

Although all the second-order steps were significant, no 
significant relationship was definitively identified between 
the use of quality tools and an increase in a company’s 
performance when it based its quality system on the ISO 
9001:2000 standard. The first hypothesis (which proposed 
that the use of quality-improvement tools improves the 
global performance of organisations using the reference 
standard ISO 9001:2000) must therefore be rejected.

To ascertain whether specific groups of quality tools had a 
direct impact on particular factors of performance, analy-
sis by partial least squares (PLS) was undertaken using a 
so-called ‘bootstrap routine’ (which involved taking 1000 
samples of 100 cases each). The results are presented in 
Table 9. In this modelling, the goodness-of-fit index (Te-
nenhaus et al., 2004) was 0.4880. 

TABlE 9. Relationships between the use of quality tools 
and performance, using plS techniques (ISO standard 
9001:2000).

Commercial 
performance

Image improvement

quantitative tools 
(“hard”)

not significant not significant

group tools (“soft”)
.772

2.114 (*)
.865

2.396 (*)

Source: In-house compilation.

In each box, the highest number is the coefficient and the lowest the associated t-value

(*) significance level .05

It is apparent from these results that the use of ‘soft’ quali-
ty tools did improve performance –from both a commercial 
perspective and from the perspective of image enhance-
ment.
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fIguRE 2. Conceptual model of the impact of quality tools on performance (ISO 9001:2000 firms).  

Source: In-house compilation.

TABlE 8. Confirmatory analysis of model (ISO standard 
9001:2000).

Step Coefficient t-value

F10 use of tools® F1 Quantitative tools 
(“hard”)

.243 6.391 (*)

F10 use of tools ® F2 group tools (“soft”) .157 6.129 (*)

F11 Performance ® F4 Commercial 
improvement

.119 4.447 (*)

F11 Performance ® F5 Image improvement .616 2.034 (*)

F10 use of tools ® F11 Performance .147 .996

Source: In-house compilation.

(*) significance level .05
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5.2 Impact of quality tools on Efqm firms  

The model shown in Figure 3 for EFQM firms was of a simi-
lar structure to that of Figure 2 for ISO 9001 firms, with 
the exception that the EFQM model had three (rather than 
two) dependent variables. In this case, the dependent vari-
ables were: (i) efficiency (F7); (ii) commercial improvement 
(F8); and (iii) incorporation of external knowledge (F9). 
This model conceptualises the second proposed hypoth-
esis –which proposed that the use of quality-improvement 
tools improves the global performance of organisations us-
ing the EFQM management model.

The confirmatory analysis of this model was again con-
ducted with the robust maximum likelihood (RML) meth-
od. Due to the size of the sample, the fit statistics were 
not expected to be completely satisfactory; the results 
were: Satorra-Bentler chi-square = 367.72 (with 267 de-
grees of freedom and an associated p-value of .00001); 
CFI = 0.791; and a confidence interval of 90% of RMSEA 
between 0.073 and 0.118. nevertheless, all the loadings of 
the measurement model (external model) were high, with 
only one variable loading below 0.5 on its factor. Taking 
into account the fit limitations noted above, the model’s 
coefficients with its corresponding statistics are shown in 
Table 10.

The significance of the coefficient relating the ‘use of tools’ 
construct (F12) with ‘performance’ (F13) was significant, 
although the coefficient value itself was quite low. This in-
dicates that the implementation of quality tools increased 
the level of performance, although the influence was weak. 

This finding is different from that in the preceding model, 
in which the analogous t-value was far from significant. 
Therefore, allowing for the reservations regarding the fit of 
the model, it can be concluded that Hypothesis 2 (which 
proposed that the use of quality-improvement tools im-
proves the global performance of organisations using the 
EFQM quality model) is confirmed.

To ascertain whether specific groups of quality tools had a 
direct impact on particular factors of performance, analy-
sis by PLS was again undertaken. The goodness-of-fit index 
was quite low (0.1908); indeed, the r2 of the three perfor-
mance factors were all low (between 0.04 and 0.08).

The results show that, although the model does not ex-
plain the variability of the three constructs of performance, 
quantitative tools do help to improve the performance 
of firms that adopt the EFQM model –considered from 
both the perspective of efficiency and the perspective 

fIguRE 3. Conceptual model of the impact of quality tools on performance (Efqm firms).

Source: in-house compilation  
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TABlE 10. Confirmatory analysis of model (Efqm model).

Step Coefficient t-value

F12 use of tools ® F1 Quantitative .721 2.047 (*)

F12 use of tools ® F2 group .114 7.975 (*)

F13 Performance ® F7 Efficiency .333 3.168 (*)

F13 Performance ® F8 Commercial 
improvement

.326 2.994 (*)

F13 Performance ® F9 Incorporation 
external knowledge

.344 2.504 (*)

F12 use of tools ® F13 Performance .087 8.966 (*)

Source: In-house compilation.

(*) significance level .05
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of commercial performance. It is noteworthy that these 
are precisely the tools that had no influence on the ISO 
9001:2000-certified companies. 

5.3 Common factors in both models 

To analyse the impact of the common factors in both mod-
els, two new constructs were introduced:

f14: shared commercial improvement in an ISO 
9001:2000 setting; and

f15: shared commercial improvement in an EFQM set-
ting.

These factors were made up of the same items, which in-
cluded: (i) sales growth; (ii) improvement in commercial 
margins; (iii) growth in market share; and (iv) growth in 
exporting capacity. The reliability of both constructs was 
positive, and the models were confirmed as having a suf-
ficient fit.

The aim was to ascertain whether ‘quantitative tools’ 
and ‘group tools’ had an influence on ‘commercial im-
provement’ for organisations implementing either the ISO 
9001:2000 standard or the EFQM model. The main find-
ing was confirmation of the existence of a significant rela-
tionship between the use of quality tools and commercial 
improvement in performance for companies that had im-
plemented the EFQM model.

In summary, all of these results indicated that ‘soft’ tools 
(those that extract group information) were associated 
with ISO 9001:2000 and did not have a significant im-
pact on performance, whereas a substantial improvement 
in performance was apparent in firms implementing the 
EFQM model using quantitative ‘hard’ tools. 

6. Conclusions 

This study of the implementation of quality-improvement 
tools in firms utilising the ISO 9001:2000 standard or the 
EFQM model has identified two groups of quality tools: (i) 

those of a quantitative kind, characterised as ‘hard’ in the 
present study, which focus on specific tasks and objectives 
and which typically require knowledge and experience of 
the tools to be implemented effectively; and (ii) tools of a 
generally qualitative nature, characterised as ‘soft’ in the 
present study, which focus on general knowledge-sharing 
to generate ideas for improvement. 

The specific contribution of the paper can be summarized 
as follows: In the empirical work that has been carried out 
‘hard’ quality tools are used much less frequently than ‘soft’ 
tools, which probably reflects the greater degree of knowl-
edge and experience required within the organisation to 
utilise the former compared with the latter. However, the 
study has also shown that these ‘hard’ tools are precisely 
the instruments that enable organisations to improve their 
performance. In particular, the study has confirmed that 
the use of such tools and methodologies as six sigma, SPC, 
and FMECA has a significant impact on commercial perfor-
mance. These results confirm the findings of Bunney and 
Dale (1997) in their study of one empirical case.

The effect of quality-improvement tools on performance 
was especially noted in firms that used the EFQM model. In 
the case of ISO 9001:2000, the use of quality tools barely 
improved performance. However, ISO 9001:2000 is associ-
ated with a more intensive use of the tools that were char-
acterised as ‘soft’ in the present study, and the analysis has 
provided enough evidence to conclude that extensive use 
of these ‘soft’ tools has an influence on improving perfor-
mance from a commercial perspective.

The study has thus concluded that the approach used for 
quality management (ISO 90009001:2000 or EFQM in 
this study) determines the type of tools used. These find-
ings are in general accordance with those of greene (1993) 
and Tarí and Sabater (2004) in noting that the specific 
circumstances of a given company require the use of par-
ticular quality-improvement tools. When a given organisa-
tion begins to implement total quality management, it will 
use ‘soft’ general-purpose tools that do not require great 
knowledge or experience. At a later (‘higher’) level of qual-
ity management, this organisation will utilise more sophis-
ticated tools for specific purposes, thus gaining a greater 
impact in terms of improved performance. 

For managers, this article has some clear implications. On 
the one hand, the significant differences on performance 
among the organisations based on the ISO 9001 and 
EFQM model have to be pointed out. Furthermore, in our 
opinion this is a very interesting finding that might need 
of further research in order to explain the nature of those 
differences. In short, we’ll put forward that the differenc-
es could be related to the varied motivations (internal or 

TABlE 11. Relationships between the use of quality tools and 
performance, using plS techniques (Efqm model).

Efficiency
Commercial 
performance

External 
knowledge

Quantitative tools
“hard”

.271
1.756 (*)

.235
1.771 (*)

not significant

group tools
“soft”

not significant not significant not significant

Source: In-house compilation. 

In each box, the highest number is the coefficient and the lowest the associated t-value

(*) significance level .10
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external) that drive the organisations to adopt both ISO 
9001 and EFQM models, something that could impact on 
their outcomes and performance, an effect that  has been 
recently evidenced for the ISO 9001 context (e.g. Boiral 
and Roy, 2007). On the other hand, the study has shown 
which are the specific quality management tools that en-
able organisations to improve their performance. 

It is acknowledged that the present study is of an explor-
atory nature and that it used a relatively small sample size. 
nevertheless, it is contended that the study has been ro-
bust enough to indicate clear tendencies in the production 
and service sectors. Future studies could investigate these 
trends in other sectors of importance, such as education 
and healthcare, in which significant progress in quality 
management has occurred in recent years. 
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