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ABSTRACT
The relation between TQM and innovation performance in organizations is the 
subject of many studies with different conclusions. It is generally accepted that 
the relation is not lineal but complex. Several authors have proposed a
mediating role of quality systems in promoting innovation activities. The
studies are mainly in the context of large companies where the capability to
deploy quality systems and strategies is larger than in small and medium size
enterprises (SMEs) and therefore difficult to extrapolate the conclusions. 
This work presents an empirical study of the mediating role of quality systems 
on innovation in SMEs. ISO 9001 has been selected due to the tendency of
these companies to initiate the quality journey with this system.
The basic assumption is that ISO 9001certification will stimulate the
organization to adopt some quality specific activities related with knowledge
management practices (KMPs), such as collaborative and participative
activities and learning and involvement of individuals, that will produce
organizational learning and therefore increase the scope of  innovation. 
The study is based on data from to 84 SMEs, representative of the regional
industry, from two industrial parks. The source of data is a survey that
inquires in the adoption of ISO 9001, the scope of the innovative activities and 
the deployment of KMPs associated with the quality culture. For the data
analysis there has been used two statistical methods; one way analysis of
variance and ordinal logistic regression. 
The results validate the adopted hypotheses: There is no direct relation
between the quality system and innovation but ISO 9000 stimulates the
adoption of quality related KMPs. The scope of innovation has a strong
correlation with the amount of KMPs deployed in the organization. These
results open new and promising ways of further research.

Keywords: Relation TQM-innovation, Knowledge Management Practices, ISO 
9000, SMEs.

1. INTRODUCTION

The role of quality systems to improving exploitation capabilities in organizations has
been studied and widely accepted. TQM considered a fundamental management
strategy in this context. To the contrary, the influence of these systems in the
exploration capabilities has been controversial. Exploration of new opportunities and
exploitation of exiting capabilities seem to be difficult to accommodate in the same
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organization. In fact, both require very different strategies, processes and culture
(O´Reilly and Tushman  2004).
Some empirical studies support the positive role of quality on innovation (McAdam and 
Armstrong, 2001; Prajogo and Sohal, 2003), although other shows that the connexion of
TQM with innovation is not simple and linear but related in complex ways (Singh, P.,
Smith, A., 2004).
The influence of TQM on innovation seems to be determined, among other factors, by
the strategy that the organization adopts in the deployment of TQM. When TQM
strategy is oriented towards control (TQC), quality is more connected with conformance 
and there is no influence on innovation. To the contrary, when the quality strategy is
oriented to learning (TQL) knowledge flows are stronger and there is positive influence
on innovation (Sitkin et al., 1994). 
The study of the influence of TQM on small and medium size enterprises (SMEs) has
been of interest since a long time (Moreno Luzón, 1993) and its relation with innovation 
has been the subject of projects sponsored by the EU (McAdam et al. 1998) but due to
its complexity, the subject still requires better understanding.
This study aims to identify the mediating role of quality through the adoption of
practices that facilitates innovation in organizations that deploy a quality system. The
empirical context is a representative sample of the industrial regional economy of
Valencia (Spain) consistent of 84 SMEs from two industrial parks.
The selected method to evaluate the development level of TQM, in the participating
industries, is the adoption of ISO 9000. This quality system is the preferred choice of
SMEs to initiate the quality journey.

The first part of this work presents the results of the literature review of theoretical and
empirical studies about this relationship. The second part provides some insights based
on empirical results obtained from an innovation and quality survey to the participating 
industries.

2. THE CONFLICTING RELATIONS BETWEEN TQM AND INNOVATION

The multidimensionality and contingency of TQM in its relation with innovation is
highlighted by Prajogo and Sohal (2001) in their literature review. In this work they
proposed the hypothesis that there is a significant relationship between TQM practices
and innovation performance. In a recent study (Prajogo, D.I, Sohal, A.S., 2006), TQM
has been analyzed as a mediating factor between company strategy and results, among
them innovation. Their conclusion is that “TQM needs to be complemented by other
resources to more effectively realize the strategy in achieving high level of innovation”.
Some studies claim positive and strong relation due to the congruence between practices 
and principles that TQM promotes: Sitkin et al. (1994) linking learning promoted by
TQM practices and innovation. Bossink ( 2002) analysing the impact of strategic quality 
management on innovation management. Zairi (1999), through the identification of best 
practices and Kanji (1996) analyses three cases to claim that integration of TQM and
innovation is possible using an evolutionary process. Miron et al. (2004) in an empirical 
study claim that at individual level, people have the ability to both be creative and pay
attention to detail.

Other studies alert of the risks of TQM on innovation. Slater and Narver (1998)
analysed customer-led philosophy, promoted by TQM, and the market-oriented
philosophy required for innovation. They described significant differences between both 
of them. In a similar way, Lynn et al. (1996) claim that the process of understanding
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markets for discontinuous innovation is fundamentally different than conventional
process.

The standardization and formalization of processes is another risk of TQM on
innovativeness of organizations (Harari, 1993; Garvin, 1988; Damanpour and
Gopalakrishnan, 1998). Finally, the differences in the organizational culture, generally
associated with TQM and innovation, is another source of risks (O'Reilly and Tushman,
2004; Miron et al., 2004).

ISO 9000 has been implemented widely in SMEs as a confidence provider to customers 
through formalization of processes. Although the benefits of ISO 9000 should be strong
in theory, some studies have shown that the implementation of this system has no
relevant impact on business performance (Simmons and White, 1999). The reason
might rely on the limited management vision of the objectives and benefits of this
system. Nevertheless, SMEs consider very often the adoption of this system as the
initial approach to TQM. ISO 9000 promote close loop learning processes, especially in 
the 2000 version, to boost continuous improvement and therefore incremental
innovation. The theoretical connections with more radical innovation is more complex
but in the context of this study should be of interest to know its impact on the
innovation performance

There is a strong relationship between organizational culture and practices. Prajogo and 
Sohal (2001) conclude, after their literature review, that TQM practices implemented in
organizations with different cultures will result in different outcomes. This implies that
the deployment of ISO9000 does not lead necessarily to achieve higher level of
innovation if there is not present in the organization the required supportive culture.

3. TQM AND KNOWLEDGE MANAGEMENT PRACTICES

In the analysis of the role of knowledge management in innovation, Coombs R., Hull R., 
(1998) proposed a research model with focus on the routines which are involved
directly in the development and application of the knowledge base because they have a
more tractable situation. They propose to call these specific routines “knowledge
management practices” (KMPs). This construct is characterised by four components or 
attributes:

? “Knowledge processing” i.e. generation, transfer and utilization.

? Knowledge domains or topics addressed.

? The part of the organization’s performance most affected.

? The format or degree of formality.
Some specific TQM practices, such as collaborative problem solving, improvement
teams, training plans or employee empowerment can be considered a KMP. They have
all its characteristic elements and are aimed to increase the utilization of organizational
knowledge. It is plausible to assume that quality practices related to learning are
important KMPs of a company.

ISO 9000 could lead the organization to adopt some of these quality practices. It is not a 
prerequisite, but it is worth to search for a relation between deployment of the quality
system and adoption of these practices. The rationale is that the deployment of these
practices could promote innovation. In fact, what underlies innovation is knowledge
flows and therefore knowledge management practices will lead organizations to
increase their innovation performance (Leonard-Barton, 2000). The adoption of KMPs
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includes accumulation, interface and deployment mechanisms that facilitate exploration 
activities and thus more radical innovation as well as incremental. Following this, there
is a theoretical mediating role of ISO 9000 in innovation through promoting some
practices related to knowledge flows (KMPs).

In support of this logic, Bossink (2002) argues, as result of an empirical study, that tools 
in strategic quality management (training and education programmes and ISO 9000
among others) contribute, sometimes explicitly and in most cases implicitly, to the
development of innovations.

Company strategy is another important determinant in the relation between quality and
innovation. When the strategy of the company is cost leadership, TQM practices will
lead the organization to process innovation and if the strategy is differentiation the
practices will lead to product innovation. In other words, companies that adopt different 
strategies will implement ISO 9000 with different emphasis on certain practices
(Prajogo and Sohal, 2001). This logic has a strong implication in the determination of
the relationship between quality and innovation in the empirical study. In fact, the
company strategy in SMES might be highly implicit and in many cases might have a
mix component, i.e searching for product differentiation and cost competitiveness. To
cope with this problem innovation in its context requires a broad definition. The
adopted hypothesis is that KMPs promoted by quality systems might lead to innovation
in different areas such as product, process, market or organization. In other words the
assumption is that implementation of ISO 9000 will broaden the innovation activities.
Therefore to evaluate properly the influence of KMPs on innovation, the empirical
study should take into consideration the scope of the innovation activities.

4. THE MEDIATING ROLE OF TQM IN INNOVATION. RESEARCH MODEL.

The basic assumption of the research model is that deployment of ISO 9000 in
organizations will promote some specific practices related to collaborative and
participative activities. These practices, that have all the attributes of KMPs, increase
the knowledge flows within and beyond the boundaries of the organization and this
imply an increase of the scope of innovation. In other words ISO 9000 mediates in the
scope of innovation activities of SME through the promotion of KMPs in the
organization.

The research model is depicted in Fig 1.

Figure 1.  Research Model

The adopted hypotheses to validate the model are:

H1. The development of a quality system in the organization promotes the adoption of
KMPs.

Quality
System

Knowledge
Management

Practice

Innovation
Performance

H1 H2
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H2. The adoption of KMPs increases the scope of the innovative activities in the
organizations.

H3. There is no direct relation between the adoption of the quality system and the
innovative performance of the organizations.

5. CASE STUDY: SME OF AN INDUSTRIAL PARK IN VALENCIA (SPAIN).

As explained in above, there was designed a pilot study with SMEs of two industrial
parks of Valencia (Spain) with the objective to obtain empirical evidences of the
proposed model. The selection of this kind of enterprises for the study is supported by
three reasons: SMEs are representative of the industrial context of this region. Their
recognized potential as engines of the regional development. Finally, the low attention
given to this important sector of the industry in the literature (Prajogo and Sohal, 2004).

The data was obtained with a survey addressed to general managers and responsible of
the technical or R&D departments. The items explore in subjects related with education 
level of human resources, ISO 9000 certification, the level of assimilation and diffusion 
of technology in the organization and several inputs and outputs of their innovative
processes. The survey was e-mailed and the follow up done via telephone and visits.
The outcome of the survey was data from 84 companies that represent the 15.6% of the 
total selected population (table1).

Ind. Park # Total population Sample

Sample
/Total

population
(%)

Sample

(%)

1 328 61 18.6 71.26

2 209 23 11 28.74

Total 537 84 15.6 100

Table 1.  Total Population and Sample 

Table 2 represents the sector distribution of the sample according with the National
Code of Economical Activities in Spain (CNAE) deployed to the second level (two
digits). It can be observed that the biggest part of the sample belongs to traditional
sectors, low technology intensive (i.e. food and drinks, wood, cork, plastic). Only 18
companies, representing 21% of the sample, belong to manufacturing sectors with high-
medium intensity of technology. They are part of the chemical, machinery and
equipment, electric machinery and device sectors. The distribution of the sample is
considered representative of the industrial economy of the region. This is relevant for
the conclusions.

690



CNAE Sector No. of companies Sample(%)

15 Food and drink 8 10%

17 Textile 1 1%

18 Leather and textile fabric industry 1 1%

19 Leather preparation and finishing 2 2%

20 Wood and cork industry , except furniture. 7 8%

21 Paper industry 2 2%

22 Edition, graphic arts and reprography 3 4%

24 Chemical industry 4 5%

25 Plastic, latex manufacturing 5 6%

26 Manufacturing non metallic products 3 4%

27 Metallurgy 2 2%

28 Manufacturing of metallic products, except machinery 14 17%

29 Construction of machinery and mechanical equipment 12 14%

31 Manufacturing of electric equipment and machinery 2 2%

36 Manufacturing of furniture 18 21%

Total 84 100%

Table 2.  Distribution of the Sample by Industrial Sectors 

As explained before, the primary objective of the study is to identify the mediating role
of the quality system (in this case ISO 9000) in the innovative performance of the
organization through the promotion of different knowledge management practices
(KMPs).

As desribed in the research model, there are three critical variables: The development
level of the quality system, the number of KPM adopted by the organization and the
scope of innovative activities.

The first element is evaluated trough an ordinal variable (designated as ISO) that
represents the status of the ISO 9000 certification in the organization. It can have three
levels: if the company has no certification plans, the value is 0; in case of certification in 
process the value is 1, and a value of 2 in case of certified organization. Although this
variable does not represent the deployment level of the quality system within the
organization, since ISO 9000 is recognised as the first and most preferred access to
TQM by the SMEs, it can be considered as an indicator of TQM culture (Prajogo y
Sohal, 2003; Singh y Smith, 2004). 

The second element has been evaluated trough a compound variable (designated as
KMP), defined by the addition of the number of quality practices that the organization
uses in its operations according with the answers of the survey. The variable can adopt
an integer value from 0 to 4 according with the adoption of four different KMPs
characteristics of the quality culture: formalization of quality improvement teams, work 
place rotation, adoption of problem solving methods and employee empowerment.
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To measure the innovative performance it was defined a compound variable, beyond the 
technological innovation, that represents the scope of innovative activities in the
organization, i.e. product, process, market and organizational innovation activities. The
variable (designated as INNOV) can adopt an integer value among 0 to 4 using the same 
logic as in the previous variable.

To test the first hypothesis, the statistical method adopted was the comparison of mean
values. In this case, the objective is to identify the existence of significant differences in 
the utilization of KMPs among companies that are in different levels of ISO 9000
development. In this regard, it was used an one-way analysis of variance (ANOVA),
more specifically Duncan’s multiple range test, which compares the means for groups in 
homogeneous subsets.

The second and third hypotheses are tested simultaneously by an econometric equation
with the following expression: 

INDCOOPSCICOOPDRELKMPISOINNOV 6543210 & ??????? ???????

It has been included, as explicative variables, some elements recognized in the literature 
as potential determinants of the innovation performance of the organizations. They are
the following: Education level of the work force (EL), the existence of an R&D
department in the company (R&D) and the existence of cooperation in the innovation
activities with scientific institutions (SCICOOP) or technological industrial agents
(INDCOOP). Table 3 describes these variables and the evaluation criteria.

Variable Description Scale
When less than 20% of the work force
has high education level, 0.
When 20 to 40% of the work force has
high education level, l.

EL Work force education level.

When more than 40% of the work force
has high education level, 2.

R&D Presence of R&D department When company has R&D department, 1. 
In other case, 0.

SCICOOP Cooperation with scientific 
institutions (universities,
technological institutes) in
activities aimed to 
innovation.

In case of cooperation with scientific and 
technological institutions, 2.
Cooperation limited to one type of 
institution, 1.
In case of no cooperation, 0.

INDCOOP Cooperation with industrial
agents (customers and
suppliers) in activities aimed
to innovation.

In case of cooperation with customers and 
suppliers, 2. 
Cooperation limited to one type of 
industrial agent, 1.
In case of no cooperation, 0.

Table 3.  Description of independent Variables 

Due to the characteristics of the dependent variable (INNOV), the estimative technique
used was the logistic ordinal regression (McCullagh, 1980; Peterson and Harrell, 1990).
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6. RESULTS AND DISCUSSION

Table 4 shows the ANOVA and Duncan’s tests of mean values comparison. The
ANOVA statistics denotes significant differences in the level of adoption of KMPs
among the companies grouped according with their status of adoption of ISO 9000. The
value of F= 9.528, allows to reject the null hypothesis for the variable KMP of equal
values of the mean for groups of companies in different status of adoption of ISO 9001 
with an error level of 0.02%. Additionally, the results of Duncan’s test indicate the
existence of two homogeneous subgroups. One is configured with companies that have
no plans for ISO 9001 certification. The second integrates certified and companies in
the process of certification. The mean value of KMP in the second group is higher than
the first group.

These results evidence the validity of H1 and confirm that ISO 9001 stimulates the
adoption of KMPs associated with quality management. It is important to note that there 
are no differences among companies certified and in the certification process. One
plausible reason could be that the KMPs evaluated are frequently adopted in the early
phases of the development of the TQM culture (Bossink, 2002; McAdam, 2004; Sitkin
et al., 1994).

ANOVA  statistics Duncan test for comparison of mean value in the adoption of 
KMPs

Subgroup for a = .05
F F-

probability Certification status # of cases
1 2

9,528 0,0002
Certification not
planned 47 2,09

Certification in
process 17 3

Certification
granted 20 3

Sig. 1 1

Table 4.  ANOVA and Duncan’s Test 

Table 5 shows the results of the regression test. Cox & Snell R2 value is 0.34; this
confers an acceptable predictive capability to the model. Additionally, the ratio of
probability (34.3) is bigger than the critical value of chi-squared statistic at the 1% level
with six degrees of freedom. This suggests that the null hypothesis, that all parameter
coefficients (except the intercept) are all zeros, is strongly rejected. Therefore the model 
is significant at the1% level.

693



Independent Variables Coefficient (B) Exp (B)

µ1 0,337 0,316

µ2 1,470 6,080

µ3 2,846 19,112

µ4 4,252 33,597

ISO -0,029 0,010

KMPs 0,984*** 16,320

NF -0,328 0,452

DID 0,420 0,686

SCICOOP 0,614* 3,404

INDCOOP 0,127 0,292

# of observations 82

Cox & Snell pseudo-R2 0,343

Chi-square (gl) 34,46 (6)

* Significance at 10%; ** Significance at 5%; *** Significance at 1%

Table 5.  Ordinal Logistic Regression of Factors Affecting the innovative 
Performance of the Company

The results show a significant relation (1%) between KMPs and the INNOV dependent
variable. This confirms the second hypothesis. This is consistent with other studies that
denote a positive relation between practices that promote the organizational learning
and innovative results in organizations (Coombs y Hull, 1998; Bossink, 2002). In the
other hand, it can be observed that ISO has no direct influence on INNOV confirming
the third hypothesis. These results are in line with Sing and Smith (2004) conclusions
about a non simple and lineal relationship. 

The explicative variables do not show relation with the dependent variable with the
exception of (SCICOOP), although at a level of 10%. This is a surprising result
considering that the most of the sample companies belong to manufacturing of
traditional sectors. It is generally accepted that the main source of innovation of these
organizations comes from technological knowledge from suppliers of goods and
equipment (Pavitt, 1984). The plausible explanation is that the dependent variable
considers not only technological innovation but all type of innovations. In this regard,
the result could be considered as evidence that the cooperation of enterprises with
scientific institutions facilitates the innovation beyond the technological context.

7. CONCLUSION

The empirical results support the central idea of this work that is the mediating role of
the quality systems on the innovative activities. In this case the mediation is observed
trough the promotion of practices that are normally part of the quality culture. These
practices increase the internal knowledge flows and between the organization and its
environment, enlarging the scope of the innovative activities. The development of the
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quality system in the organization has no direct relation with the innovation scope in
this study.

The approach of assigning a mediating role to the quality system provides new
opportunities to increase the understanding of the complex relations between TQM and 
innovation.

It remains open the analysis of the relation of the quality strategy adopted by the
companies certified ISO 9001 or with certification plans (i.e. oriented to control -TQC-
or oriented to learning -TQL-) with the innovation scope and intensity.

In this regard, McAdam (2004) suggest that “organizations with established and
progressive critical TQM culture programmes could use them to develop meaningful
KC (knowledge creation) based on both cognitive and socially constructed elements”. It 
has to be point out the parallelism of the constructs “critical TQM” as opposed to
“mechanistic TQM” and “TQL” as opposed to “TQC”. KC and idea generation are key
elements of the process of innovation. It is also relevant to note that this author
highlights that KC, in turn, was found to have a reflexive developing influence on TQM. 
In other words, is not clear which the independent and dependent variables are. This
approach to the problem could be the subject of further and promising research studies.
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