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General introduction 

Quality is an important characteristic of products and services, but customers can find some 

difficulties in evaluating it. If sellers have more information than buyers (e.g. financial market, 

insurance market), trade between economic agents can be difficult. Certification, defined as the 

assurance that certain requirements are respected, is a possible mechanism to mitigate the 

asymmetric information. This dissertation focuses on the ISO 9000 certification, which assures 

that the quality management system is in line with the requirements of the ISO 9000 standards. 

ISO 9000 is a well-recognized family of standards whose theoretical back ground is the Total 

Quality Management, a managerial approach which aims to improve quality and organization 

performance. Among more than 18.000 standards published by ISO (International Organization for 

Standardization), ISO 9000 is particularly important because it is the most widespread, being 

adopted by almost 1.000.000 organizations in the world. As the standard is not narrowing its focus 

on specific quality requirements of products or services, ISO 9000 certification is potentially 

applicable to any organization regardless of size and sector. For this reason, the current research 

investigates both manufacturing and service sectors. This fact is relevant because services account 

for a great part of European Gross Domestic Product, but there is paucity of large empirical studies 

focusing explicitly on service sector. More precisely, the empirical research is performed in 

Luxembourgish economy, where services are particularly important. 

The thesis addresses two main questions about ISO 9000: 

Why do companies choose to be ISO 9000 certified? 

What is the relationship between ISO 9000 and innovation? 

Regarding the first question, I believe that investigating the reasons of ISO 9000 certification 

can be of interest for policy-makers, to better target policies aiming to increase trust in the markets 

and potentially improve the competitive advantage of companies. Practitioners (i.e. national and 

international standardization bodies) can be interested in a better understanding of their customers’ 

needs and target potential adopters of other management standards (e.g. environment or 

information security). 

Regarding the second research question, I notice that innovation is a top priority for policy-

makers (e.g. EU2020), but only few studies focused on the relationship between ISO 9000 
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certification and innovation. The current research contributes to this stream of research 

investigating the relationship between ISO 9000 and innovation (technological and non-

technological) in both manufacturing and service sectors. 

The two research questions are empirically investigated through the lens of the signalling 

model that was initially developed for the labour market (Spence 1973). From a methodological 

point of view, believing that a combination of qualitative and quantitative methods can give a 

better insight into the same research questions (Yin 2009 pp. 62-63), the thesis adopts both 

approaches to address the research questions. More precisely, quantitative approach is based on 

discrete response models and qualitative approach is based on multiple-case study of twelve 

selected companies. 

The thesis is divided into two parts. Part I aims to offer an overview of ISO 9000 with respect 

to ISO 9000 contents, theoretical insights and previous empirical studies, while Part II addresses 

the research questions focusing on Luxembourgish economy. A brief description of each chapter is 

following. 

Part I 

Chapter 1 describes the ISO 9000 standard family, the principles and the theoretical 

background and the certification to ISO 9001:2008. Particular attention is dedicated to the cost of 

certification and diffusion of the standard.  

Chapter 2 discusses the theoretical aspects of ISO 9000 distinguishing between 

organizational and signalling benefits. ISO 9000, regarded as codification of Total Quality 

Management can improve firm processes, if properly implemented. Moreover, the chapter shows 

that ISO 9000 certification can be used as signal of superior quality. 

Chapter 3 reviews previous empirical studies concluding that most evidences suggest that 

ISO 9000 is positively correlated to firm performance, but the relation with innovation is less 

clear. 

Part II 

Chapter 4 describes the Luxembourgish database used to perform the econometric analysis of 

chapter 5 and chapter 6. The dataset is obtained by combining firm-level data from the 

Luxembourgish Community Innovation Survey (CIS 2006) with the list of all ISO 9000 certified 

companies in Luxembourg. 
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Chapter 5 adopts a quantitative approach to investigate the drivers of ISO 9000 certification 

within a discrete choice model and focusing on the use of certification as signaling mechanism. 

Chapter 6 investigates quantitatively the relationship between ISO 9000 and innovation 

distinguishing between technological and non-technological innovation, within a discrete response 

model. 

Chapter 7 implements a multiple-case study methodology to enhance and complete the 

quantitative analysis performed in chapter 5 and chapter 6, investigating the drivers of certification 

and the relationship between ISO 9000 certification and innovation based on 12 interviews on the 

field. 

Finally, I draw some general conclusions and suggest further research directions. 
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1 What is ISO 9000? 

1.1 Introduction 

The aim of the current chapter is to present the contents and the context of ISO 9000 family of 

standards that is related to the Quality Management System (QMS). Particular attention is devoted 

to ISO 9001: 2008 which defines the requirement of a QMS and can be used for third party 

auditing. The current chapter depicts some aspects of the cost of ISO 9000 certification. 

Certification diffusion at national and sectorial level is analysed using world data. The effects of 

ISO 9000 and quality management are outside the scope of this chapter and will be developed in 

chapter 2. 

1.2 ISO 9000 family 

Quality issues always have great importance for the production and trade of goods and 

services and handcrafts were responsible for the quality of their items
3
. The importance of quality 

increased with mass production which required regular inspections to assure that products are 

conforming to the required quality standard. Sampling and statistical quality control techniques 

(e.g. control chart) were developed and employed. Inspections were meant to detect low quality 

products and prevent the commercialization of not conforming items. The quality of products was 

the focus of quality management and relatively low attention was dedicated to the production 

process. During the 1950, the scope of quality management extended to the whole production 

process. This management approach is known to be defined as Total Quality Management. Instead 

of controlling low quality products at the end of production process, the efforts of quality control 

and management are directed to identifying and solving the causes of low quality during the 

production (Ishikawa 1985). After World War II, Japan was particularly prompt to adopt and 

develop further the new management approach. The quality improvement and economic success of 

Japan facilitated the diffusion of quality management in US and Europe, where many industries 

started to formalize their own quality standards (Tamm-Hallstrom 1996). Aiming to reduce this 

                                                 

3 Quality was a serious issue in Babylonia. The Code of Hammurabi from 2150 B.C. rules the quality of building 

ordering that "If a building contractor builds a house for a man and if his construction is not strong enough and it 

breaks down and kills the man, this building contractor should also be killed" (Ortner 2000 p. 140). 
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fragmentation, in 1979, British Standards Institute (BSI) developed and published the BS 5750 

series parts 1, 2 and 3. These standards were based on military standards series 05
4
. Based on the 

BS5750, the International Organization for Standardization (ISO) published in 1987 the ISO 9000 

series of standards (Tamm-Hallstrom 1996). ISO 9000 family of standards was revised in 1994, 

2000 and 2008
5
. 

ISO 9000 is a family of standards on quality management systems aimed at supporting quality 

efforts of organizations, regardless of sector and size. ISO 9000 generally indicates a whole family 

of international standards that are published and revised by ISO/TC 176, whose institutional scope 

is quality management and quality assurance
6
. ISO 9000 family is developed by an open and 

transparent process and the standards represent the consensus of international quality specialists. 

Aiming at facilitating mutual understanding in national and international trade, ISO/TC 176 

publishes a coherent set of different standards covering the quality management system (QMS). In 

this contest, quality is defined as the characteristics of products and service expected by customers 

(ISO 9000:2005 p. 8). Therefore, quality management system can be defined as the management 

of the organization working to achieve the characteristics of the products and services expected by 

customers. It is important to point out that the scope of ISO 9000 family is to provide guidance for 

the management of the organization but not to establish specific requirements for the products or 

services that the organization produces. 

The standards cover several aspects of quality management as shown in Table 1. In this 

respect, it is possible to consider the content of ISO 9000 as the formalization and rationalization 

of TQM principles.  

ISO 9000:2005 defines terminology and fundamental concepts, ISO 9001:2008 sets 

requirements for the management system targeting customers’ satisfaction, while the ISO1000X 

series provides guidelines for correctly implementing the quality management standards. ISO 

19011:2002 specifies the principle for auditing the quality management system. How better 

explained in the ISO 9001:2008 dedicated paragraph, it is important to state that ISO 9001:2008 is 

                                                 

4
Series 05 were imposed by the British Ministry of Defence to the military industry during Word War II into the effort 

to increase the quality of armament. 

5
ISO 9000 is currently under revision. 

6
ISO is organized in Technical Committees (TC) specialized in different subjects. 
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the only standard that is intended for third part certification use, even if the whole ISO 9000 family 

is related to QMS. 

Table 1Published standards of ISO/TC 176 and its sub committees 

Standard Scope 
ISO 9000:2005  Quality management systems – Fundamentals and vocabulary 

ISO 9001:2008  Quality management systems – Requirements  

ISO 9001:2008/Cor. 1:2009 

ISO 9004:2009 Managing for the sustained success of an organization -- A quality 

management approach 

ISO 10001:2007  Quality management – Customer satisfaction –Guidelines for codes of 

conduct for organizations 

ISO 10002:2004  Quality management – Customer satisfaction –Guidelines for 

complaints handling in organizations ISO 10002:2004/Cor. 1:2009 

ISO 10003:2007  Quality management – Customer satisfaction –Guidelines for dispute 

resolution external to the organization 

ISO/TS 10004:2010 Quality management -- Customer satisfaction -- Guidelines for 

monitoring and measuring 

ISO 10005:2005  Quality management – Guidelines for quality plans 

ISO 10006:2003  Quality management – Guidelines for quality management in projects 

ISO 10007:2003  Quality management – Guidelines for configuration management 

ISO 10012:2003  Measurement management systems – Requirements for measurement 

processes and measuring equipment 

ISO/TR 10013:2001  Guidelines for quality management system documentation 

ISO 10014:2006  Quality management – Guidelines for realizing financial and economic 

benefits ISO 10014:2006/Cor. 1:2007 

ISO 10015:1999  Quality management – Guidelines for training 

ISO/TR 10017:2003  Guidance on statistical techniques for ISO 9001:2000 

ISO 10019:2005  Guidelines for the selection of quality management system consultants 

and use of their services 

ISO/TS 16949:2009 Quality management systems -- Particular requirements for the 

application of ISO 9001:2008 for automotive production and relevant 

service part organizations 

ISO 19011:2011 Guidelines for auditing management systems 

Note : TR – Technical Report, TS – Technical Specification 
Source: ISO website. Standards and projects under the direct responsibility of TC 176 Secretariat and its SCs 

http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_tc_browse.htm?commid=53882&published=on&in

cludesc=trueaccessed January 2012 

1.2.1 ISO 9000 principles of Quality Management System 

QMS standards are based on some principles that are meant to promote organization 

performance (ISO 9000: 2005 p. vii). These basic principles are eight and are presented and 

described in Table 2. The principles are general and need to be adapted by the organization, and 

they are generally considered valuable for managing effectively the organization. Some authors 

considered first versions of ISO 9000 too procedural and  not flexible, but recent versions of ISO 

9000 standards (year 2000 and 2008) are more strictly linked with TQM and some potential 

rigidities of previous version ISO 9000 should be solved or at least greatly reduced. 

http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=38063&commid=53882
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_tc_browse.htm?commid=53882&published=on&includesc=true
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_tc_browse.htm?commid=53882&published=on&includesc=true
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Table 2 Principles of quality management system 

 Principles Description 
1 Customer focus Organizations depend on their customers and therefore should understand 

current and future customer needs, should meet customer requirements and 

strive to exceed customer expectations. 
2 Leadership Leaders establish unity of purpose and direction of the organization. 

They should create and maintain the internal environment in which 

people can become fully involved in achieving the organization's 

objectives. 
3 Involvement of 

people 
People at all levels are the essence of an organization and their full 

involvement enables their abilities to be used for the organization's 

benefit. 
4 Process approach A desired result is achieved more efficiently when activities and 

related resources are managed as a process. 
5 System approach to 

management 
Identifying, understanding and managing interrelated processes as a 

system contributes to the organization's effectiveness and efficiency 

in achieving its objectives. 
6 Continual 

improvement 
Continual improvement of the organization's overall performance 

should be a permanent objective of the organization. 
7 Factual approach to 

decision making 
Effective decisions are based on the analysis of data and information 

8 Mutually beneficial 

supplier relationships 
An organization and its suppliers are interdependent and a mutually 

beneficial relationship enhances the ability of both to create value 

Source: ISO 9000:2005  

Special attention is dedicated to process approach. Process is defined as any activity that uses 

resource as input to produce output. The process approach is the systematic identification and 

control of all related processes aiming at achieving the goals and at managing resources efficiently. 

The process approach is based on the Plan-Do-Check-Act (PDCA) methodology that is meant as a 

tool for raising efficiency, effectiveness of business operations and increase customers’ 

satisfaction. The methodology is applicable to all processes and can be summarized in the 

following recursive points. 

Plan: Establish the objectives and processes necessary to deliver results in accordance 

with customer, statutory and regulatory requirements and the organization's policies 

Do: Implement the processes 

Check: Monitor and measure processes and product against policies, objectives and 

requirements and report the results 

Act: Take actions to continually improve process performance 

Based on the PDCA methodology, Figure 1 shows the process approach applied to the quality 

management system. Even if the description of the processes is not detailed, it shows clearly the 

importance of customers as in-put and out-put of the process. Moreover the model highlights the 
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importance of continual improvement of quality management system. The components of the 

management circle are the clauses of ISO 9001: 2008 and they are detailed in the next paragraph
7
. 

Figure 1 Model of quality management system based on process approach 

Note: the indication in parenthesis apply to ISO 9004:2009 only. Source:ISO 2009 Selection and use of the ISO 

9000 family of standards http://www.iso.org/iso/iso_9000_selection_and_use-2009.pdf 

1.3 ISO 9001:2008 

The current paragraph is meant to present the ISO 9001:2008 that sets the formal requirements 

of a QMS and it can be used for certification purpose. The whole ISO 9000 family provides 

valuable indications for quality management but ISO 9001:2008 is the only standard that set the 

formal requirements. Organizations can adopt all ISO 9000 family standard but can be certified 

only according to the ISO 9001
8
. 

ISO 9000 is meant to be used by company of every size and sector (ISO/TC 176, 2008). Since 

its first publication in 1987, ISO 9000 was updated and improved several times in 1994, 2000 and 

                                                 

7
 Management Responsibility, Resource Management, Product Realization Measurement, analysis and improvement 

are clauses 5, 6, 7 and 8 respectively. 

8
 While certification is an assessment by a third party of compliance to ISO 9001 requirements, uncertified firms may 

still implement ISO 9000 standards without being certified by a third party (Hesser et al. 2007). On the other hand, 

companies may have a “minimalistic” approach to ISO 9000 certification aiming only to certificate (Brown & van der 

Wiele, 1996). 

http://www.iso.org/iso/iso_9000_selection_and_use-2009.pdf
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2008. The year 2000 revision was particularly relevant, because it emphasized the continuous 

improvement of the quality system and the importance of process approach to achieve company 

tasks (Martínez-Costa, Choi, Martínez & Martínez-Lorente 2009). 

It is important to repeat again that scope of ISO 9001:2008 certification is the management 

system but not to assure the quality of the goods and services. However, ISO 9001:2008 requires 

verifying that “product requirements have been met” (ISO 9001:2008 clause 8.2.4). We notice that 

ISO 9000 is a particular type of standard, because it lays down what requirements a quality system 

should meet without dictating how they should be met. The idea behind the standard is that 

improving quality management can increase quality of the product and services produced 

according to the management. 

Table 3 General requirements of ISO 9001:2008 

a) determine the processes needed 

b) organize the execution of these processes 

c) determine criteria and methods needed 

d) ensure the availability of proper resources 

e) monitor these processes 

f) Implement actions necessary to achieve planned results and 

continual improvement of these processes 
Source: adapted from clause 4.1 ISO 9001:2008 p. 6  

The requirements of ISO 9001: 2008 are broad and are intended to be generally appropriate. 

As shown in Table 3, ISO 9001: 2008 requires that organization perform some tasks, but do not 

specify the detailed features of these tasks. For example, each company need different processes, 

but all managed organization should determine and organize the execution of required processes. 

In this respect, ISO 9000 can be defined as a meta-standard (Uzumeri 1997; Heras-Saizarbitoria, 

Arana & San Miguel 2010). 

ISO 9001:2008 focus only on QMS, other specific management system (e.g. environmental 

management, or information security management) can be integrated to quality management 

system. For example ISO 9001:2008 and ISO 14001:2004 – environmental management system - 

have some explicitly related requirements. 
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Based on ISO 9001, other standards were developed to address specific sector. For example, 

the standard ISO/TS 16949:2009 sets “particular requirements for the application of ISO 

9001:2008 for automotive production and relevant service part organizations”
9
. 

1.3.1 Contents of ISO 9001:2008 

The current paragraph describes the main features of ISO 9001:2008 briefly. 

Table 4 ISO 9001:2008 contents 

Clause  Title Auditable  

1 Scope No 

2 Normative Reference No 

3 Terms and definitions No 

4 Quality Management System yes 

5 Management Responsibility yes 

6 Resource Management yes 

7 Product Realization Yes
1
 

8:  Measurement, analysis and improvement yes 
Some requirements within Clause 7 can be excluded from the scope of the auditing due to the nature of an 

organization and its products. Source: adapted from ISO 9001: 2008 

As shown in Table 4, not all the clauses of ISO 9001:2008 are suitable for auditing. As 

already mentioned, ISO 9001:2008 can be applied by the any organization regardless the size and 

the sector of activity. If a requirement regards a process that is not relevant for the single 

organization (e.g. design and development) than, this requirement can be excluded
10

. 

Normative reference and terms and definitions refer to ISO 9000:2005 – Fundamentals and 

vocabulary of quality management system
11

. 

Clause 4: Quality management system  

The implementation, documentation and continual improvement of the QMS are the main 

requisites of ISO 9001:2008. Some documents (e.g. quality manual) are required by ISO 9001: 

2008, because QMS needs to be documented. Excessive documentation and unnecessary paper 

work was criticised in the past versions of ISO 9000 standard family. However current version of 

                                                 

9
 A list of specific implementation, guidance and supporting tools is published by TC176 

http://www.tc176.org/pdf/N881R3SectorSpecificDocumentationList2008_06.pdf [accessed 13/03/2012] 

10
ISO 90001: 2008 covers all relevant organization processes even the outsourced if these impact the conformity to 

requirements. 

11
However, ISO 9001:2008 re-affirm that product can refer to good and service. This detail is important, because in 

International Classification for Standards (ICS), ISO 9001:2008 is included in the class 03 - Services. Company 

organization, management and quality. Administration. Transport. Sociology -  

http://www.tc176.org/pdf/N881R3SectorSpecificDocumentationList2008_06.pdf
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the standard clearly states that the extent of the documentation has to be appropriate with the 

specificities of the organization, the complexity of the process and the skill of the work force. 

Clause 5: Management Responsibility 

According to the standard, top management shall prove their commitment to quality policy 

defining, implementing and reviewing the QMS. Moreover, top management have to assure that 

responsibility and authority are clearly stated and information flows in the whole organization. 

Clause 6: Resource Management 

The organization shall identify and make available the resources to meet customers’ 

expectation in terms of human resources, infrastructures and work environment. 

Clause 7: Product Realization 

The organization shall plan and develop the processes needed for product realization. The 

processes have to meet the quality criteria settled by the costumer, the law or by the organization 

it-self. The scope of QMS includes different product realization, like purchasing and design and 

development
12

. The following paragraphs briefly summarize the ISO 9001: 2008 requirements for 

different process that compose Product Realization. The organization shall assure appropriate 

management of design and development of goods, processes or systems. Design and development 

management includes: planning of the design and development stages, in-put and out-put 

definition, review, verification and validation of each design and development stages. Purchasing 

can be an important part of product realization; therefore the organization shall ensure conformity 

to specified requirements with inspection if necessary. Control of production and service provision 

which shall assure that production are managed and controlled. 

Production and service provision include identification and traceability of the product and 

service provision throughout product realization. If costumers’ property (e.g. intellectual property 

and personal data) enter in the production process, then costumer properties have to be handled in 

order to maintain conformity to requirements. The organization shall determine and assure the 

                                                 

12
In this context, design and development is defined as “set of processes (3.4.1) that transforms requirements (3.1.2) 

into specified characteristics (3.5.1) or into the specification (3.7.3) of a product (3.4.2), process (3.4.1) or system 

(3.2.1)”(clause 3.4.4 ISO 9000: 2005 p. 12) 
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adequacy of measurement equipment needed to provide evidence of conformity to determined 

requirements
13

. 

Clause 8: Measurement, analysis and improvement 

The organization needs to monitor and measure the performance of QMS including the 

perception of costumers and effectiveness of process and products. Proper steps have to be taken 

to prevent, and in case deal with non-conforming good or service. At regular intervals, QMS is 

internally audited to assure organization conformity to the requirement established by the QMS. 

Adequate statistical technique can largely benefit the analysis and monitoring of QMS. An 

important requirement of ISO 9001:2008 is the continual improvement of QMS that requires 

constant prevention and correction of non-conformities. 

1.3.2 Certification and accreditation system 

As explained in previous paragraph, ISO 9001:2008 sets the requirements of QMS. Against 

these requirements, organizations can decide to be external audited to obtain the certification by 

independent third party and assure to stakeholder conformance to the ISO 90001:2008. 

While internal auditing is a requirement of ISO 9001:2008, external auditing and certification 

are not a requirement of ISO 9001:2008
14

. An organization can comply with ISO 9001:2008 

requirements without being certified ISO 9001:2008. 

The certification is not issued by ISO, but by other organization that are accredited by a 

recognized body. It is important to state clearly that certification and accreditation have different 

meanings. An organization is accredited if it is entitled to certify ISO 9001:2008 compliance. 

Organizations are accredited according to the ISO/IEC 17021:2006 that contains principles and 

requirements for the audit and certification of management systems. An accredited company 

cannot certify organizations in any sector, but it needs specific competences in the sector where 

the certified organization operates. 

Legislation usually indicates bodies that can issue accreditation. For example, in Luxembourg 

the accreditation body is the Office Luxembourgeois d’Accréditation et de Surveillance (OLAS) 

                                                 

13
 Examples of measuring equipment can be physical like are electron microscopes or stopwatch or immaterial like 

software and test methods. 

14
ISO 19011:2011 provides guidelines for auditing management systems. 
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and in Italy is Accredia
15

. Within Europe, European cooperation for accreditation (EA) assures that 

mutual recognition among accreditation bodies
16

. International agreements assure mutually 

recognition of accredited organization and therefore world recognition of certificated companies
17

. 

In Europe, compliance to ISO 9001:2008 can be important, because CE marking legislation and 

quality assurance requirements are related (European Commission 2000)
18

. Some goods need to 

respect relevant legislation to be freely traded in the European Union. CE marking is a logo that 

the producers append to declare that their good is complying with all provisions of the applicable 

legislation. Some directives require a proper quality system and ISO 9000provides a useful means 

of establishing compliance to specific aspects of quality system, although certification is neither 

necessary nor sufficient.
19

 

                                                 

15
www.ilnas.public.luand www.accredia.it 

16
www.european-accreditation.org 

17
 The motto of International Accreditation Forum (IAF) is “Certified once, accepted everywhere” www.iaf.nu 

18
I am grateful to an anonymous referee that points that ISO 9001:2008 is a voluntary standard unless legislation 

requires explicitly its use. However, we notice that procurement legislation prescribes compliance to “quality 

assurance European standards series” without directly mention ISO 9000. 

Art 49 DIRECTIVE 2004/18/EC (coordination of procedures for the award of public works contracts, public supply 

contracts and public service contracts) states that “should they require the production of certificates drawn up by 

independent bodies attesting the compliance of the economic operator with certain quality assurance standards, 

contracting authorities shall refer to quality assurance systems based on the relevant European standards series 

certified by bodies conforming to the European standards series concerning certification. They shall recognise 

equivalent certificates from bodies established in other Member States. They shall also accept other evidence of 

equivalent quality assurance measures from economic operators”. Same rules apply to the procurement procedures of 

entities operating in the water, energy, transport and postal services sectors into (Art 52 DIRECTIVE 2004/17/EC). 

19
It is important to point that ISO 9000 certification is not indispensable for the purpose of CE marking and ISO 9000 

certification does not assure that the CE marking requirements are satisfied. Relevant directives can have additional 

requirements not included in ISO 9000 and ISO 9000 requirements can go beyond the requirement of conformity 

assessment for CE marking scope (768/2008/EC table annex II). More precisely, relevant directives prescribe different 

conformity assessments according to the type and degree of risk involved (i.e. modules). The less strict assessment 

allows the manufacture to declare conformity with the essential requirements (i.e. module A). Other modules involve 

the product (i.e. module D), production (i.e. module E) and full quality assurance (i.e. module H). These modules 

require the intervention of a third party (i.e. the notified body) to determine whether the quality system satisfies the 

requirements.  Paragraph 3.3 of module D of Directive768/2008/EC asserts “it shall presume conformity with those 

requirements in respect of the elements of the quality system that comply with the corresponding specifications of the 

national standard that implements the relevant harmonised standard and/or technical specifications”. European 

Commission (2000 p. 33) clarify this concept asserting that “compliance with modules D, E, H and their variants does 

not require a certified quality system according to standards EN ISO 9001, 9002 or 9003, although it provides a useful 

means of establishing compliance”. 

Over all, it appears that conformity assessment for the CE marking and ISO 9000 have common features (Hanson 

2005 p. 54). 

http://www.ilnas.public.lu/
http://www.accredia.it/
http://www.european-accreditation.org/
http://www.iaf.nu/
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1.4 Cost of ISO 9000 

ISO 9000 implementation and certification require financial and time resources. It is possible 

to classify cost related to ISO 9000 in two large categories, implementation and maintenance costs 

(Leung et al. 1999;Karapetrovic et al. 2010). Implementation costs are generally not recurrent 

costs and are related to planning and setting up a quality management system, consulting fees, 

quality dedicated experts, and certification audit fees and training for existing staff
20

. The 

maintenance cost includes surveillance audit fees, additional time spent by staff on maintaining the 

ISO 9000 system (Leung et al. 1999 p. 686)
21

. The total cost of certification depends of several 

factors including existing management system, complexity of the process and size (Guaschet al. 

2007). It is important to point that third part certification (i.e. certification and surveillance audit 

fees) are one component of the total cost of ISO 9000 adoption
22

.Table 6presents cross-countries 

comparison of the total cost of certification. 

                                                 

20
 In many aspects, implementation cost can be interpreted as fix cost and maintenance cost as variable cost. 

21
Additional investments in machinery and technology can be needed for both implementation and maintenance. 

22
 Certification costs are a small percentage of the total cost but more it can be a barrier for some companies (Guasch 

et al. 2007 p.113). 



 

26 

 

Table 5 Total ISO 9000 Implementation and Certification Costs 

Country Year Firm size 

Average/median total 

implement. costs 

(US$) 

Averages 

implement. time 

(months) 

Total costs 

as % of 

turnover 

Registration 

costs as % of 

total implement. 

costs 

US, 

Canada 
a
 

1999 

small and 

med. 
72 502 — — — 

Med.- large 106 890 — — — 

US, 

Canada 
b
 

1996 
small  71 000 14 1,20 16 

medium 102 000 15 0,50 15 

US 
c
 1994 medium 250 000 — — — 

Australia 
d
 1995 

small 55 000 7–12 — — 

medium 83 000 10–16 — — 

large 144 000 13–18 — — 

Argentina
 e
 1995 

small 80,000–100,000 24 — — 

medium — 21,3 — — 

large 20,000–40,000 18,3 — — 

Brazil 
f
 1999 

small 77 323 15 — — 

medium 166 737 — — — 

large 526 034 — — — 

Saudi 

Arabia 
g
 

2003 all 84 104 — — 12 

South 

Africa 
h
 

1998 

small 13 321 — 0,30 12 

medium 31 937 — 0,05 17 

large 72 795 — 0,05 13 

Australia 
i.
 2006 all 20 000 (A$) — — — 

US, 

Canada 
l
 

1999 
small 50,000 — — — 

Large 300,000 
   

US 
m

 1999 
small 71,000 — — — 

Large 409,000 
   

Iceland 
n
 2002 all 133 000 22 — — 

Sweden .
0
 2001 small 29,263 - 47,368 12-24   

Spain 
p
 2010 

small < 12 000 € — — — 

medium < 12 000 € — — — 

large 12 001-24 001€ — — — 

Source: based on Guasch et al. (2007 p. 110) notes: a. (Wilson et al. 2003); b. (Schuurman 1997); c. (Stevenson 

& Barnes 2001); d. (Schuurman 1997); e. (Ramos 1995); f. (Santos 2002); g. (Magd et al. 2003); h. (Turner et al. 

2000); i. (Singh et al. 2006); l. (Anderson et al.1999); m. (Docking &Dowen1999); n. (Gunnlaugsdóttir 2002); o. 

(Gustafsson et al. 2001);p. (Karapetrovic et al. 2010). — = not available. Firm sizes and notes are defined as 

follows: a. Small and medium = less than $25 million annual sales; medium-large = $25 million to $200 million 

annual sales. B. Small and medium = less than $11 million annual sales; medium = $11 million to $25 million 

annual sales. C. Medium = $25 million annual sales. D. Small = less than 50 employees; medium = 50–350 

employees; large = more than 350 employees. E. No definitions. F. Small = 20–99 employees in industry and 10–

49 in commerce; medium = 100–499 employees in industry and 50–249 in commerce; large = 500 or more 

employees in industry and 250 or more in commerce. H. Small = less than $18 million turnover; medium = $18 

million to $117 million turnover; large = more than $117 million turnover. I. Manufacturing and service in 

Australian $ l. Small = 100 employees based on (Arnold 1994) and large = sales from $100-500 million bases on 

TDQSU (1993). m. . Small and medium = less than $11 million annual sales large = sales over 1 billion based on 

(Dun & Bradstreet information services 1996). o. Small = less than 50 employees o. Median value. P. Median 

value of total cost, size not defined in the paper. 

As methodology and definitions differ among different studies, Table 6 has to be interpreting 

cautiously, but some general conclusions can be drawn. It appears that the order of magnitude of 
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the total cost is around few thousand dollars for small companies. Table 6suggests that the total 

cost of ISO 9000 is decreasing over the years, in line with the findings of Karapetrovic et al. 

(2010)
23

. Given that many studies refer to out-of date version of ISO 9000 and considering a 

natural lag between data collection and publications, it is possible that the estimations are not up-

to-date. To offer a recent insight about the total cost of ISO 9000, Table 6 reports cost estimations 

of practitioner according to size and quality management system. 

Table 6 Cost estimates for ISO 9000 consultant per company (a) and per employee (b) 

Employees 

(a) 

Existing Quality 

Management System 

(b) 

Existing Quality 

Management System 

 None Basic Good None Basic Good 

<25 4800 3600 1920 384 288 154 

<100 14000 10500 5600 224 168 90 

<250 25000 18750 10000 143 107 57 

<500 48000 36000 19200 128 96 51 

<1000 57000 42750 22800 76 57 30 
Source: author calculation, data source The9000storehttp://the9000store.com/ISO-9000-Tips-How-Much-Does-

it-cost.aspx#125no Note:Cost in $per employee = median number of employ per class of size divided cost.the 

cost of the registration audit are excluded. 

The cost of ISO 9000 decreases with the maturity of the quality system and increases with the 

number of employees. However, reading the column (b), it can be noticed that the average cost per 

employee decreases with size, suggesting some scale effect. Similar pattern can be observed in 

Figure 2 and Figure 3. These figures suggest the presence of fix costs in economy of scale, but a 

multivariate analysis is needed to account to other relevant variables that can influence ISO 9000 

cost (e.g. industry). 

                                                 

23
The authors investigates the evolution over time of benefits and cost of ISO 9000 in Spain using three cross-

paragraph surveys in 1998, 2002, 2006. Authors propose several reasons to explain the average costs reduction such as 

diffusion of ISO 9000 in small companies and other external factors related to learning phenomena (e.g. better 

experience of employees, consultants) and diffusion management system among companies (i.e. saturation). 

http://the9000store.com/ISO-9000-Tips-How-Much-Does-it-cost.aspx#125no
http://the9000store.com/ISO-9000-Tips-How-Much-Does-it-cost.aspx#125no
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Figure 2 Cost of ISO 9000 implementation per employee (1998–2002–2006). 

 

Source: Karapetrovic et al. (2010 p. 261) 

Figure 3 Cost of ISO 9000 maintenance per employee (1998–2002–2006) 

 

Source: Karapetrovic et al. (2010 p.262) 

1.5 Diffusion of ISO 9000 

ISO 9000 is adopted worldwide and at the end of 2010, 1 109 905 companies were certified in 

176 different countries (ISO survey 2010). As shown in Figure 4, the number of certifications is 

constantly increasing starting from 1993. It is possible to notice that in 2003 there is an anomalous 

decrease in certification number. This discontinuity can be partially explained with the shift from 
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ISO 9001 version 1994 to the ISO 9001 version 2000
24

. Potentially, companies faced uncertainty 

about the certification and decided to wait or fail to meet the transition to the new version. Other 

explanations such as macroeconomic fluctuations or data collection problems (ISO survey 2004) 

cannot be ruled out
25

. From a policy perspective, introducing new vintage of standards can 

increase uncertainty in the market, but it is necessary for maintaining ISO 9000 up-to-date with the 

scientific development
26

. 

Figure 4 Number of ISO 9000 certifications and growth rate in the world 

 

Source: ISO survey (2010), author elaboration 

It is possible to notice that the growth rate slowed down between 2004 and 2010, suggesting 

that the certification market is reaching saturation, at least in some markets (Franceschini et al. 

2004). 

                                                 

24
More precisely, the version was introduced in 2000, and afterward, new certifications were issued according to the 

new version. Since the certification is valid for three years, last 1994 certification expired in 2003. 

25
After 2000, some respondents recorded only certifications that were issued according to the new version of the 

standard ISO 9001:2000(ISO survey 2004).  

26
 ISO requires that all standards reviewed at least three years after publication but the optimum timing of revision of 

standards is debated in literature (Swann 2005; Egyedy & Blind 2008). 
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The ISO 9000 certification is well spread in emerging economies and in more advanced 

economies, as shown in Table 7. The first two certified countries for number of certification are 

China and Italy. It is possible to notice that ISO 9000 is relevant in the entire world, especially in 

Europe and Far-East. However, a meaningful comparison between countries requires accounting 

the dimension of counties. For this reason Table 7 includes data about the GDP
27

. Reading the 

ration between number of ISO 9000 certificates and GDP, it appears clearly that US economy is 

less likely to certificate. 

Table 7 Top 10 countries for number of ISO 9001:2008 certificates in 2010 

 
ISO 9000 GDP  ISO 9000/ GDP 

China 297037 5364,869 55,4 

Italy 138892 2121,119 65,5 

Russian Federation 62265 1507,590 41,3 

Spain 59854 1424,687 42,0 

Japan 59287 5272,943 11,2 

Germany 50583 3332,803 15,2 

United Kingdom 44849 2222,629 20,2 

India 33250 1367,216 24,3 

United States of America 25101 14799,564 1,7 

Korea, Republic of 24778 991,147 25,0 

Source: ISO survey (2010) and International Monetary Fund, World Economic Outlook Database, April 2010 

note: GDP in billion current US$ 

ISO survey (2010) offers information about the diffusion of certification, from a sectorial 

point of view
28

. In all considered years, several services companies are ISO 9000 certified, but less 

than manufacturing companies, as shown in Figure 5. Reading this table, it is important to consider 

the ISO disclaimer “the following tables give an idea of the number of certificates.” because not 

all respondents provided data at sectorial level. For this reason, figures with a more detailed sector 

breakdown are not reported at world level, but it is chosen to restrict the analysis at one nation to 

exemplify the sectorial distribution of ISO certification. More precisely, Italy is preferred, because 

the country ranks second for number of certificates and data on both number of ISO 9000 

certification and enterprises are reliable and easily available. 

                                                 

27
 A comparison between number of certified companies and total number of companies was not possible due to 

availability of homogenous data. These data are available for Italy and are presented in Table 8. 

28
 Some caution is needed because not all survey respondents provided data at sectorial level and totals differ (ISO 

Survey 20120) 
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Figure 5 ISO 9000 certifications by years and sectors 

Source: ISO survey (2010);Note: “The following tables give an idea of the number of certificates.” Not all 

respondents provided data at sectorial level; author elaboration; Manufactures includes EA sectors 2, 3, 4, 5, 6, 

7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23; Service includes EA Sectors 29, 30, 31, 32, 33, 34, 35, 

36, 37, 38, 39 

As shown in Table 8, breaking down the sectors, it appears that the distribution of Italian ISO 

9000 certified companies is not uniform.
29

 Moreover, Table 8 presents the ratio of certified 

companies above the number of all company
30

. Interesting sectorial patterns appear. The diffusion 

of the certification among the chemical sector achieves almost the 40% and almost 30% in rubber 

and electrical equipment sector. On the other side, I notice that only 2% of the wood companies 

are certified. Over all, almost 8.05 % of manufacturing companies are certified. This percentage is 

particularly high if compared with the service sector 1.66 %. In the service sector, I notice that 

education presents a particularly high value of around 25% while only 0.4% of hotels and 

restaurants are ISO 9000 certified
31

.  

                                                 

29
Italian data are particularly advantageous since, the country has large experience with ISO 9000 standards and 

Accredia - Italian National Accreditation Body- manage a centralized certification register and publishes accurate and 

accessible data at sectorial level. Moreover, the size of the country avoids any possible confidentiality issue. 
30

Firms with no employee are excluded. 

31
 These percentages are in line with the work of Franceschini et al. (2008) that performing a similar analysis report 

that one quarter of Italian education companies are certified, at the end of 2005. 
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Table 8 Italian ISO 9000 certifications and total firms 

EA sector of Accreditation ISO 9000 Total firms % 

1 Agriculture, Fishing and Forestry 334 - - 

2 Mining and quarrying 435 2576 16,89 

3 Food products, beverage and tobacco 3644 57768 6,31 

4 Textiles and textile products 815 17243 4,73 

5 Leather and leather products 343 16091 2,13 

6 Manufacture of wood and wood products 646 34264 1,89 

7 Pulp, paper and paper products 439 4169 10,53 

8 Publishing companies 58 6463 0,90 

9 Printing companies 573 17292 3,31 

10 Manufacture of coke & refined petroleum products 80 321 24,92 

11 Nuclear fuel 0 0 0 

12 Chemicals, chemical products & fibres 1868 4571 40,87 

13 Pharmaceuticals 102 490 20,82 

14 Rubber and plastic products 3050 11123 27,42 

15 Non-metallic mineral products 737 
24089 3,06  

16 Concrete, cement, lime, plaster etc. 1761 

17 Basic metal & fabricated metal products 9743 81421 11,97 

18 Machinery and equipment 4327 24056 17,99 

19 Electrical and optical equipment 4949 15569 31,79 

20 Shipbuilding 182 

5298 21,63 21 Aerospace 176 

22 Other transport equipment 788 

23 Manufacturing not elsewhere classified 829 118798 0,70 

 Total manufacturing 35545 441602 8,05 

24 Recycling 238 6245 3,81 

25 Electricity supply 257 
2920 25,24  

26 Gas supply 480 

27 Water supply 381 2218 17,18 

28 Construction 26056 623382 4,18 

29 Wholesale & retail trade 10910 1183953 0,92 

30 Hotels and restaurants 1135 291003 0,39 

31 Transport, storage and communication 7232 137394 5,26 

32 Financial intermediation, real estate, renting 3111 301702 1,03 

33 Information technology 2688 81791 3,29 

34 Engineering services 2507 223703 1,12 

35 Other Services 13298 651702 2,04 

36 Public administration 1043 - - 

37 Education 6203 24298 25,53 

38 Health and social work 6757 248045 2,72 

39 Other social services 2489 250790 0,99 

 Total services 56330 3394381 1,66 

 
TOTAL 120664 4470748 2,70 

Source: Accredia (2009) ISTAT (2011) Author grouping according to IAF (2010) Note: there is not perfect 

correspondence between European co-operation for Accreditation code and NACE code Rev. 2 at 2 digits 
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1.6 Concluding remarks 

The current chapter introduced the ISO 9000 family and the principles of Quality 

Management System. Particular attention is devoted to ISO 9001: 2008 that defines the 

requirement of a Quality Management System (QMS). ISO 9000, regarded as codification of Total 

Quality Management can improve firm processes, if properly implemented. The basic idea behind 

the TQM is that monitored processes can produce quality products (e.g. without defects). In this 

respect, ISO 9000 can be an indirect form of product certification. Moreover, I notice that Clause 

8.2.4 ISO 9001:2008 requires explicitly that organization shall monitor and measure the 

characteristics of the product, to verify that product requirements have been met. Consistently with 

previous studies, it appears that companies with more developed management system have lower 

certification cost than companies with no quality management.  

After the first publication of the standard, in 1987, ISO 9001 was revised several times, 1994, 

2000 and 2008. In this period, the number of certified companies is growing during time and 

standard is largely diffused in many countries. The diffusion of certification is not homogenous 

among countries. The ISO 9000 certification is spreading persistently during time and around the 

world, especially in Europe and Far East, being today the most widespread management standard. 

China and Italy host the highest number of certification. Both service and manufacturing 

companies adopt and implement the standard, but differences among the sectors are relevant. The 

descriptive statistics show interesting patterns that will be further investigated with more 

sophisticated methods in the next chapters. 
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2 Theoretical insights 

2.1 Introduction 

In the previous chapter, I have described the characteristics of ISO 9000 underlying the 

principles of total quality management and their potential positive impact. 

However, irrespective of possible organisational improvements, ISO 9000 certification can 

also act as a signalling device for high quality firms operating in markets with asymmetric 

information. The current chapter is devoted to present some theoretical aspects related to the 

different functions that ISO 9000 can perform for firms operating in different markets. In 

particular, it will be argued that ISO 9000 certification can be adopted as a signalling device, when 

information in the product market is asymmetric and consumers cannot easily distinguish between 

high and low quality product. 

Following Spence (1973), I will show that under certain conditions ISO 9000 certification can 

generate a separating equilibrium favouring the high quality producers. Paraphrasing (Spence 

2002), I argue that there are attributes of company that the customers cannot observe (e.g. 

management system) and that affect the quality of the products and, hence, the value of the 

products for customers. High quality producers can optimally invest in a signal that conveys 

information on the management system of the company. 

Having in mind this theoretical approach, the current chapter presents a model for the choice 

of ISO 9000 certification as a quality signal. 

However this is not meant to disregard possible organisational benefits that ISO 9000 takes 

explicitly as main objective. Moreover, I point out that in refined signalling models, organisational 

benefits coexist with signalling ones. Therefore, I argue that ISO 9000 standard give rise to effects 

that can be classified in two groups: organizational benefits signalling benefits. In other words, 

ISO 9000 certification could improve company performance signalling superior ability of better 

companies and ISO 9000 could benefit organizations performances contributing to improve 

organization and work practices. 

The chapter is organized as follows. Paragraph2.1 focuses on the organizational benefits of 

ISO 9000presenting how ISO 9000, if properly implemented, can contribute to improve 
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organization and work practices. More precisely, the paragraph focuses on TQM that is the 

theoretical background of ISO 9000. 

Paragraph 2.2 is aimed to model how company can signal superior quality using the ISO 9000 

certification and how certification can influence the customer perception. More precisely, 

paragraph 2.3.1adapts the signalling model developed by Spence(1973) for the job market to the 

case of ISO 9000 certification. Paragraph2.3.2 presents how quality standard can impact customer 

expectations, according to the model developed by Hudson & Jones(2003), finally, paragraph 1.3 

concludes with final remarks. 

2.2 Organizational benefits 

The current paragraph investigates how Total Quality Management (TQM) as codified and 

embedded into the ISO 9000 standard is related to firm performance. Indeed, TQM is the 

theoretical background of ISO 9000 family (Benner & Tushman 2002; Martínez-Costa et al. 

2009), as shown in chapter 1. TQM is a system of management concepts and approaches that aim 

to improve the quality of products and services to satisfy customers’ needs (Martínez-Costa et al. 

2009). The scope of both TQM and ISO 9000 standards family is to provide guidance for the 

management system of the organizations to improve quality of products but not to establish 

specific quality requirements for products or service. However, quality management philosophy 

theorizes that “well managed” production process will drive high quality products (Deming 1984). 

According to Ishikawa (1985) quality is defined as “the effort of the entire company to design, 

develop, produce, inspect, sell and deliver products that meet customers at the time of purchase 

and long after the purchase” (emphasis added)
32

. TQM and ISO 9000 share the idea that better 

management and planning of production processes can improve quality of products, reduce defects 

and increase customers’ satisfaction. In other words, TQM and ISO 9000 aim to optimize and 

continually improve the whole production process and then product quality. 

It is important to point out that the first versions of ISO 9000 were considered not perfectly 

linked to TQM principles, because ISO 9000 was perceived as unnecessarily formal and 

excessively attentive to details of procedures at expense of flexibility (Seddon 1997; Boiral 2003). 

                                                 

32
Original is in italian. Qualità “è lo sforzo di tutta l'azienda nel progettare, sviluppare, produrre, ispezionare, vendere 

e consegnare prodotti che soddisfino i clienti nel momento dell'acquisto e per lungo tempo dopo l'acquisto”, as 

reported in (Godina, 2008 p12). 
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However, during the last years, ISO 9000 evolved and improved since its first publication in 1987 

addressing many of the criticisms. The updated version of ISO 9000:2000 and the most recent ISO 

9000:2008 are more strictly aligned with TQM principles (Martínez-Costa et al. 2009). 

Several authors contributed to shape TQM and then influenced the ISO 9000 standards family. 

Particularly relevant is the work of Deming (1986). After the Second World War, the author had 

given several lectures in Japan about quality issues and continuous improvement. He promoted the 

Plan-Do-Check-Act (PDCA) methodology that is the basis of any TQM model
33

. PDCA stresses 

the importance of the continuous improvement of processes to achieve and push the quality of 

products and services in a never-ending improvement process. Japanese authors associate 

continuous improvement with the Japanese word “Kaizen”, the effort of every member of 

organization to progress step by step in the quality issues. “Kaizen” is usually connected with the 

term “Kayro” that is the breakthrough improvement. “Kayro” requires high investment and the 

results are not constant, while Kaizen can provide small but constant quality improvements 

(Chiarini 2004). TQM can be distinguished between “soft” and “hard” components. Soft 

components are “[…] measures that seek to gain the involvement of managers and employees in 

the quality management” (Lopez-Mielgo et al., 2009 p. 537)
34

. “Hard component” are practices 

related to tools of process control and compliance to procedures (Lopez-Mielgo et al. 2009 p. 

537)
35

. Continual improvement and involvement of the management (i.e. “soft” element) are 

essential elements of quality management (Deming 1986). Other authors propose marginally 

                                                 

33
 The PDCA circle is based on the “Shewhart circle” 

34
The distinction between mechanistic and organic element of Prajogo & Sohal (2004) largely overlap the distinction 

between soft and hard component. 

35
The hard components include the tools of TQM and are part of the statistical background of quality experts. Some 

basic tools of TQM (Juran, Defeo & Feo 2010)are listed below and are considered the core of the “hard components” 

of TQM: 

 Histograms - a graph displaying data with rectangles 

 Stem-and-leaf plot a graph presenting frequency distribution retaining original data 

 Pareto analysis - a line and bar graph displaying relationship between effect and cause aiming to identify the 

main causes of defects 

 Scatter plot - a graph which plots points to present relationship between two variables. 

 Statistical process control/ Control Charts – tool to monitor that a process is producing output conforming to a 

determined target and tolerance  

 Cause-and-effect diagrams - Fishbone-structured diagram to facilitate identification of cause/effect patterns 

More refined and sophisticated statistical tools are available but an exhaustive description of these tools is outside the 

scope of the current paragraph. 
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different suggestions, but continual improvement, committed management and engagement of 

employees are common suggestion in the literature (Powell 1995; Hackman & Wageman 1995). It 

is important to point out that satisfaction of customer is the ultimate goal of all organization as 

emphasized by Juran, Defeo & Feo (2010) among other authors. Focusing on customer satisfaction 

requires identifying customers and its needs to meet the expectations of costumers (Mehra et al. 

2001). A costumer that is satisfied is more likely to repeat the purchase. However, precise 

identification of customers’ expectation can be difficult
36

. Losing customers for low quality of 

products and service is one of the elements of the cost of poor quality (Harrington 1987)
37

. The 

cost of acquiring new costumers is usually higher than the cost of retaining old costumers. 

2.2.1 Organizational benefits of ISO 9000 and innovation 

The relationship between TQM and innovation is debated in theoretical literature (e.g. Prajogo 

and Sohal 2001; Kanji, 1996). TQM can limit innovation especially if TQM is implemented as a 

conformance tool (Prajogo and Sohal 2001). However, TQM can improve the production process 

and potentially can also facilitate innovation process (Prajogo & Sohal 2006). ISO 9000can 

facilitate codification and accumulation of tacit knowledge (Bénézech et al. 2001). Lin & Wu 

(2007) show that ISO 9000 impacts the “modes of knowledge creation” providing an example ISO 

9000 contribution to create knowledge for organizational innovation process toward customer 

satisfaction. Among other dimensions of TQM, consumer orientation, continual improvement and 

teamwork are particularly related to innovation (Prajogo & Sohal 2001; Lorente et al. 1999; 

Perdomo-Ortiz et al. 2006). These dimensions are common to both ISO 9000 and TQM and each 

can facilitate and hinder innovation as shown in Table 9. 

TQM stresses the importance of meeting customers’ expectations and searching better 

solution for customers that can be one of the objectives of innovation. The costumer orientation 

pushes companies to incorporate costumer needs from the first phases of design and development 

of a new product and service (Chiarini 2004). Moreover, gathering regularly and systematically the 

feedbacks of costumers can drive innovation efforts towards products and services that the 

                                                 

36
For example, costumers have only a vague idea of their expectations (e.g. costumers desire environmental friendly 

fridge but they are not able to interpret this desire into technical specifications) or customers can have sometimes 

difficulties to express their expectations, because they do not have a clear idea of what they desire. 
37

Poor quality costs are different from the costs of quality. The first are the costs due to producing low quality and that 

can be prevented (e. g. rework of defects …). The latter are the costs for producing and assuring quality products and 

services. In this respect, higher quality does not require higher costs, once considering the cost of poor quality 

(Harrington 1987). 
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costumers are willing to purchase. However, this approach can advantage current customers at 

expenses of potential future customers. Benner & Tushman (2002) argue that TQM can promote 

reactive culture at expense of pro-activeness (e.g. attention only to existing clients or only 

exploitation of existing knowledge). 

Continual improvement is aiming at reducing variation out of the desired target and not to 

reducing the way and the means to satisfy customers. Continual improvement principle requires 

company to permanently progress according to the contest and the market environment. This 

principle is meant to promote innovative culture to seek better solutions to current problems and 

new markets. The focus on continual improvement is promoting a culture of change (Kaizen). But 

it can happen that optimizing current products or processes can lead to disregard exploration of 

radically new products or service (Kayro). TQM authors are not considering breakthrough 

innovation as alternative to continual improvement but it is required to “sustain the benefits 

resulting from innovation” (Prajogo & Sohal, 2001 p. 542)
38

. For this reason, Benner & Tushman 

(2002) stress the importance of “ambidextrous” capabilities, meaning that companies have to 

conjugate and master both the exploitation of the current knowledge and the exploration of a new 

technological path
39

. 

TQM suggests that quality issues are not only responsibility of quality management or quality 

department, quality involves the totality of organization, as the name “Total Quality Management” 

suggests. TQM promotes team work and communication between different employee (i.e. 

salesman and engineers) and departments (i.e. marketing and production) are strengthened and 

therefore problem solving is facilitated. Love et al. (2006) find that cross-functional teams 

facilitate innovation process. Kondo (2000) proposes basic manuals and standard procedures for 

inexpert workers and more freedom to innovate working procedures for experienced worker. 

Teamwork and empowerment reduce technical barriers and should facilitate innovation but the 

possibility that group process reduce and constrain individual creativity cannot be ruled out 

(Perdomo-Ortiz et al. 2006). 

Table 9 TQM and Innovation 

Principles of 

TQM 

Principles 

of ISO 9000 

Arguments for positive relationship 

with innovation 
Arguments for a negative relationship 

with innovation 

                                                 

38
 Authors suggest that TQM could be related to cost reduction strategy. 

39
 Authors find evidences that ISO 9000 companies are more likely to publish patents exploding current knowledge 

then publishing patents exploring new technological path. 
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Consumer 

orientation 

Customer 

focus 

Best way to attend consumers’ 

requirements is sought 
Reactive rather than proactive 

organizations 

Explicit link between innovation and 

consumers’ needs 
It can inhibit the exploration of the 

consumers’ latent needs 

Continual 

improvement 

Continual 

improvement 

It promotes change, innovation and 

creative thought 
Emphasis on efficiency could minimize 

resources for innovation 
Stable and repetitive systems are promoted 

Teamwork, 

empowerment 

and 

commitment 

Involvement 

of people 

Autonomy and self-evaluation are 

promoted and restrictions caused by 

technical aspects decrease 
Internal and external communication is 

strengthened 

Reduce individual creativity 

Source: Adapted from Perdomo-Ortiz et al. (2006, p. 1175) based on Prajogo & Sohal,(2001 p. 546) 

It is possible to conclude that the theoretical background of ISO 9000 and TQM that can 

potentially improve processes and increase productivity
40

. Moreover, as many objectives of TQM 

common to innovation, TQM principles can potentially facilitate innovation. However, it 

potentially limiting effects of TQM cannot be ruled out, especially if TQM and ISO 9000 are not 

properly implemented. 

2.3 Signalling benefits 

Quality is one important characteristic of products and services, but customers can find some 

difficulties in evaluating it. The seminal paper of Akerlof (1970) shows that if sellers have more 

information than buyers, the market can potentially collapse. The paper uses the example of 

defective used car (i.e. “lemons”) to illustrate the effect that asymmetric information about quality 

can have on the market. In the used car market, the seller knows better about the quality of the car 

and if the quality cannot be observed, sellers can propose to the market low quality car at the price 

of high cars. Costumers are aware that sellers have the incentive to pretend that their car is high 

quality, while it is not. Therefore, customers are willing to pay the price of the average quality on 

the market, regardless the quality of the specific car. If customers are willing to pay only average 

price, high quality cars with higher prices are driven out of the market. As higher quality car are 

driven out of the market, the average quality of the market decreases, lowering the willingness to 

pay of the customers. The process is recursive and ends only when on the market there are only 

low quality cars. That is, high quality cars are not traded. The example can be extended in any 

market where sellers know more about quality than the customers. 

                                                 

40
ISO 9000 is generally considered an effective codification of TQM(McAdam & McKeown 1999) 
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However, sometimes it is the buyer to have more information of the seller. For instance the 

buyer of an insurance policy usually knows more about its individual risk than the insurance 

company. In the insurance market, more risky individuals have more incentives to buy insurance 

policy, but if the proportion of high risk individuals is too high in the pool of insured individuals, 

the insurance company is not willing to offer the insurance policy and the market can potentially 

collapse (Rothschild & Stigliz 1976). 

An extensive literature focuses on different mechanisms that can mitigate the asymmetric 

information in the market. For instance, minimum quality constraints such as “license” can 

increase confidence in regulated markets (Leland 1979). Requiring admission to a register, policy-

maker aims to assure a minimum quality to operate into the market, where professions are difficult 

to evaluate and public safety is involved (e.g. physician and pharmacist). 

Another mechanism that can reduce uncertainty of consumer about the quality is the repeated 

experiences with products and services. In this respect, quality attributes can be distinguished in 

three main categories: search, experience and credence. Search attributes are those for which 

consumers can assess their quality before the purchase (e.g. weight and colour of a cake). 

Experience attributes are those for which consumers can assess the qualities only after the 

purchase (e.g. taste of a cake) (Nelson 1974). Finally, credence attributes are those for which 

consumers can difficultly assess the quality attributes neither before nor after purchase (e.g. 

without specific chemical analysis, it is difficult to assess the presence of heavy metals in the cake) 

(Auriol & Schilizzi 2003). In case of experience attributes, if the sellers have more information, 

the seller of high quality products can credibly offer warranties to assure buyers about the high 

quality of their products (Grossman 1981). For instance, if the used car dealer covers all the 

expenses in case of failure of the car, the buyer is confident that the car is not a “lemon”. It is 

important to notice that the warranty of seller is credible when the quality attributes can be easily 

observed by buyers after the purchase (e.g. low quality car breaks down more often than high 

quality). While Grossman(1981) considers the case that there is only one single purchase, Shapiro 

(1983) focuses on the case that there are multiple purchases and buyers use the experience of 

goods produced by the firm in the past (i.e. reputation) as an indicator of quality. If consumers rely 

on the reputation to drive their purchase, new companies that start the production needs to invest 
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considerably to build the reputation (e.g. selling high quality products at low cost). For instance, 

selling high quality products below the production cost or offering free samples
41

. 

Instead of promoting quality of the single product or service, firm can effectively promote its 

image and brand. (Wernerfelt 1988) suggests that “umbrella” reputation of the firm itself can be a 

signal of quality of different products of the firm including the new products. To the extent that 

consumer perceive a brand as an assurance of quality, company quality and product quality are 

strictly associated. This argument is particularly relevant, because brand advertising can be a 

signal to be used in marketing (Milgrom & Roberts 1986; Kirmani & Rao 2000). 

Among these different mechanisms to mitigate asymmetric information, there is the voluntary 

certification that is particularly relevant for the object of this thesis. 

2.3.1 Certification as a signal 

The seminal essay of Spence (1973) shows how economic agents (i.e. potential employees) 

may have incentives to take expensive action (i.e. acquire higher level of education) to indicate 

unobserved quality attributes (i.e. higher productivity) and reduce the information asymmetry
42

. 

The signalling model was firstly used to describe the choice of level of education and labour 

market equilibrium and then applied in many research fields (e.g. industrial organization and 

finance) (Spence, 2002). Taking the labour market as an example, two mechanisms explain the 

relationship between education and wages. The first one is that higher levels of education increase 

labour productivity and then wages (i.e. human capital models). The second explanation suggests 

that higher level of education is used by employers to draw inferences about unobserved attributes 

that positively affect worker’s productivity, such as perseverance (i.e. signalling models). 

Therefore, according to signalling models, education level is important because permit to 

employers to distinguish between high skilled and low skilled employee. Given certain conditions, 

the signal determines in the labour market a separating equilibrium, where more and less 

productive people are paid at their marginal productivity. It is important to point out that signalling 

models do not exclude that education contribute to productivity (Spence 2002 p. 436). 

                                                 

41
In equilibrium, once the reputation is established, the company recovers the initial investment because of selling high 

quality products with a premium (Shapiro 1983). 

42
 For the research on markets with asymmetric information, George Akerlof, Joseph Stigliz and Michael Spence 

received the Bank of Sweden Prize in Economic Sciences in Memory of Alfred Nobel in 2001 (Lofgren, Persson & 

Weibull 2002) 



 

42 

 

Signalling equilibrium 

Following Spence(1973), it can be assumed that in the market there are two groups of firms, 

low quality producer and high quality producers. If customers can easily evaluate the quality of 

products, low quality products are sold at lower prices than high quality products, otherwise a 

pooling equilibrium is determined which turn out to be detrimental for high quality producers. 

Under some conditions, the signalling model shows that certification can be a tool to facilitate 

separation between low and high products. The mechanism is recursive and generates positive 

feedbacks
43

. 

If customers expect that well managed processes lead to a higher quality of products and 

services (i.e. quality management and product quality are correlated), firms can voluntary invest 

into the certification of their quality management system to signal their ability to produce high 

quality products and services. 

If certification is perceived as a seal of quality, customers can distinguish quality of products 

on the base of the certification status of the company and paying high price for high quality
44

. 

However, not all firms are willing to certify. If the cost of the certification is higher than the 

difference between high and low price, then, the firm, does not invest into certification, preferring 

to sell products at lower price. If certification costs are lower for companies producing high quality 

products than for companies producing low quality products, then only high quality producers are 

certifying. It is important to notice that the costs of certification are broadly defined including 

resource required for setting up and maintaining quality system, auditing and consulting fees. In 

this respect, certification is less expensive for more productive companies. As presented in 

paragraph 1.4, certification is less expensive for high quality companies than for low quality firms. 

Given that high quality products and services are sold only by the certified companies, then 

customers’ expectations that certification is associated with high quality are strengthened making 

efficient the investment into the certification only for high quality producers. Positive feedbacks 

support the separating equilibrium. That is, certification can be a tool for high quality producers to 

                                                 

43
 The signalling process has four main elements Connelly et al. (2010) and in the case of ISO 9000 certification are:  

 Signaller (i.e. firm) has underlying ability 

 Signal (i.e. certification) is sent to Receiver  

 Receiver (i.e. customer) observes and interprets signal. 

 Feedback (i.e. customer choice) is sent to signaller 

44
 Next paragraph focuses on the customer expectation given that the standard is established on the market. 
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distinguish themselves from low quality producers
45

. It is important to notice that in this model, 

certification is issued by trusted third party, once the requirements of the standard are fulfilled. In 

the frame of this model, further efforts beyond the standard requirements are not efficient. In this 

respect, the standard can be considered as minimum standard and the correlated certification is 

necessary and sufficient to distinguish high and low quality firms. 

Without losing generality, now I formally describe the conditions for the separating 

equilibrium looking at the most simple version as shown in Figure 6. 

We indicate with p the low price and with 2p the high price
46

. Price schedule P (q) jumps from 

level p to level 2p in function of the quality perceived. P (q) is the dark line in Figure 6. The model 

assumes that the certification costs of high quality producer FH is half of the certification cost of 

low quality producer FL that is FH= FL/2. Under these assumptions, I draw the condition for the 

separating equilibrium considering both high and low quality producers. Low quality firms have 

two alternatives: 

 selling products at price p without certification cost 

 Getting certification and sell product at price 2p 

For this group, the cost of certification is more than the difference between low price and high 

price. Therefore, low quality firms maximize without certification preferring to sell the product at 

price p. In formula: 

         

In the Figure 6, the cost of certification is equal to segment CE
*
 and the difference between 

low price and high price is the segment AB. 

The market generates a separating equilibrium if certification turns to be inefficient for low 

quality companies
47

. 

High quality companies have two alternatives: 

                                                 

45
 As presented in chapter 1, ISO 9001:2008 refers to quality management system not to quality of the products. 

46
 That is, if customers perceive that product is high quality is willing to pay 2p if is low quality p. If customers cannot 

distinguish between high and low quality, then the customers are willing to pay     , where   is the proportion of 

low quality products in the market. 

47
 It is important to notice that further investment exceeding the point E

* 
are not necessary to signal superior quality 

and would be inefficient. In this respect, E
*
 indicates the minimum investment sufficient to sell at high price. 
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 sell low products at price “p” without certification cost  

Getting certification and sell product at price “2p”For this group, the cost of certification E* is 

less than the difference between low price and high price. Therefore, high quality producers 

maximize their profit investing into certification and selling products at price 2p. In the Figure 6 

the cost of certification for this group is equal to segment DE
*
 and the difference between low 

price and high price is the segment AB. 

In formula: 

   
  

 
   

Market achieves a stable equilibrium, when the certification cost    has a value such that both 

groups to maximize their profits. As shown in Figure 6, the market generates a separating 

equilibrium where certification turns to be inefficient for low quality producers but it is efficient 

for high-quality producers. Formally: 

{

       

   
  

 
  

 {
    
     

         

As shown in Figure 6, if the cost of certification   is between p and 2p, the market generates a 

separating equilibrium where low quality producers constantly sell products at price p without 

certification and high quality producers sell at price 2p with certification. 

In equilibrium and ISO 9000 certification is a sort of minimum quality standard can be 

adopted by high quality companies to build reputation of quality and facilitate market introduction 

of its new products and services. 
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Figure 6 Two-groups ISO 9000 signaling model 

 

The model identifies two certification drivers for the companies. The first one is to operate in 

a market where it is difficult to distinguish between high and low quality products and the seconds 

pertains to the cost of certification. Certification is an efficient strategy for high quality producers 

as long as certification is for them less costly than for low quality producers. In this respect, 

certification can partially substitute other signals, such as advertising (Terlaak & King 2006). 

Finally, I notice that in equilibrium, firms fill the expectations of customers and customers’ 

expectations are repetitively confirmed. Therefore, according to the signaling model, customers’ 

expectations are the main driver of certification
48

. While the current paragraph has focused on the 

conditions for the establishment of quality certification, the next paragraph further investigates 

how certification can influence customers’ perceptions and therefore their willingness to pay. 

                                                 

48
This aspect will be investigated in Chapter 7 adopting qualitative methodology and asking directly to companies the 

reasons for certification. 

2p 

 

E* 2p p 

FL 

FH =FL/2 

€ 

 

C 

B 

A 

0 

1p 

  P (E) 

D 



 

46 

 

2.3.2 Quality standardization and customer expectations 

Previous paragraph presents how the market can establish separation equilibrium where only 

high quality producers invest into certification. The mechanism is recursive and customers’ 

expectations on certification generate and reinforce the separating equilibrium. To the extent that 

certification is perceived as a seal of quality, certification can potentially act as sort of “licence” 

for high quality producers
49

. While previous paragraph focuses on the firm decision of investing 

into the certification, the current paragraph sheds lights on the customer side. More precisely, 

drawing from the model developed by Hudson and Jones (2003), the current paragraph 

investigates the effects of the certification on customers’ expectations once the standard is 

established in the market
50

. I argue that a minimum quality standard modifies customers’ 

perception of quality. 

In case of perfect information, product quality    is perfectly detected. Hence perceived 

quality    is equals to . 

     

Without loss of generality, quality is scaled in the interval     . If quality is not perfectly 

recognized, then perceived average quality is: 

   ∫        
 

 

 

The expression     is the probability density function of quality. 

The variance of quality is defined as the expected value of the squared difference between 

quality realization and the quality expectation. Hence, the variance of the perceived quality is: 

   ∫ {    }        
 

 

 

The introduction of the minimum quality    with       , modify expected quality. 

                                                 

49
 Example of licence is the admission to some regulated professions (e.g. physician and pharmacist) after state 

examination aiming to assure a minimum quality (Leland 1979). Both licence and voluntary certification can assure 

quality, but they are established in a different way. “Licence” is usually enforced by law in regulated markets while 

voluntary certification is market driven, as presented in previous paragraph. 

50
The model does not change if the standard is enforced by the government or if it is driven by the market, as 

presented in previous paragraph. 
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Assuming perfect credibility of the standardization, the probability distribution is compacted 

into the range      as shown in Figure 7in the case of uniform distribution of quality. The model 

assumes that once the standard is developed, it becomes a requisite for the market. That means that 

to operate into the market of high quality products, producers have no choices but complying with 

the standard. In other words, low quality products (and producers) are driven out of the market
51

. 

Therefore, ruling out product with quality below a minimum threshold, expected quality by 

consumers is higher after standardization than before:    
 ∫         

 

 
 and uncertainty of 

consumers is lower    
 ∫ {     

}
 

        
 

 
 where      represents the probability 

distribution of quality after standardization. 

2.3.2.1 A numerical example 

The current paragraph presents the simplest example of model assuming that the probability 

density function is uniform with density equal to 1. As shown in Figure 7, before standardization, 

expected quality is the mean of a uniform distribution, that is: 

   
 

 
 

And variance 

   
 

  
 

After quality standardization and introduction of minimum quality standard, with perfect 

credibility, probability density function is compacted into the range       and density is 

 

   
  Expected quality increases  

   
 

     

 
 

And quality variance decreases: 

   
 

      

  
 

                                                 

51
 We notice that this is a special case of the signalling model presented in Figure 6 when the low price is equal to zero 

and high quality and low quality products are perfectly separated 
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Figure 7 Quality perceptions, in case of perfect confidence into the standard 

 

It can be seen that a standardization setting a minimum quality standard on the market does 

not only increase the expected quality, but if the standard is credible, the minimum quality 

standard reduces the uncertainty (i.e. variance of the quality) perceived by the customers. The 

model suggests that a minimum quality standard (such as ISO 9000) can reduce uncertainty on the 

market. It can be argued that ISO 9000 is a company certification and not a product certification. 

However, Wernerfelt (1988) suggests that the “umbrella” reputation of the firm itself can signal 

quality of firm’s products (Riley 2001 p. 452). In this respect, ISO 9000, a company quality 

certification, can be considered as “umbrella” signal of quality that consumer can perceive as 

signal of quality for company products and service. 

Signalling effect can be relevant in case that the “firm that has developed a new product or 

service, whose quality is not easily evaluated by potential buyers” (Riley 2001 p. 443). Evaluating 

new products and services can be difficult and quality need to be proven in the market. If 

certification reduces uncertainty and increase confidence of customers, then it is plausible that 

certification can facilitate the introduction into the market of innovative products and services. 

Even if ISO 9000 certification is not useful for invention process, Milgrom & Roberts (1986 p. 

796) suggest that “dissipative marketing expenditures are choice variable and may be used as 

signals for the initially unobservable quality of a newly introduced experience good”. 

Before standard setting After standard setting 
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In the case that the standard is not perfectly credible, the expected quality increases (and 

uncertainty reduces) but less than in the case of perfect credibility. Formal extended model is 

presented in Annex 8.2. 

2.4 Concluding remarks 

Chapter 2 has adapted the signalling model that was originally developed into the labour 

economics to the case of ISO 9000.  

Two mechanisms can explain the effect of schooling on wages. The first mechanism is that 

higher levels of education increase employees’ productivity and then wages (i.e. human capital 

models). Signalling models (i.e. the second explanation) suggest that higher level of education is 

used by employers to draw inferences about unobserved attributes that positively affect worker 

productivity (e.g. perseverance). Therefore, according to signalling models, education level is 

important because permit to employers to distinguish high skilled from low skilled employee. I 

point out that a signalling model does not exclude that education can contribute to productivity. 

Paralleling this debate, ISO 9000 standard effects can be classified in two groups: 

organizational benefits (i.e. the human capital explanation) and signalling benefits. In the same 

way as education increases productivity of companies, ISO 9000 could benefit organizations 

performances. Alternatively, ISO 9000 certification could improve company performance 

signalling superior quality of better companies, just as diploma signals the superior ability of 

skilled employees. The chapter shows that under some conditions, certification can be used as a 

signal of superior quality. The signal effect of ISO 9000 does not exclude that the standard can 

positively influence the organization but the implication can be different. Distinguishing between 

organizational and signalling benefits, I can conclude that, even if ISO 9000 is not supporting 

invention phase, ISO 9000 can play a role when new products are proposed to the market but have 

not proved their effectiveness. 

Finally, as shown in annex, I notice that it is possible to draw a parallel between our approach 

and the managerial research that generally classifies the effects of ISO 9000 along two main 

categories: internal and external business dimensions. Internal dimensions, which include better 

organization, efficiency and improvement of production process, are related to the “organizational 

benefits” of ISO 9000. External dimensions are mainly associated with customers’ expectations 

and pressure, institutional environment, legal requirements and marketing purposes and are related 

to the “signalling” effect. It is worth noting that the “organization benefits” are more related to 
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Total Quality Management and the whole family of ISO 9000 standards, while the signalling effect 

is more related to the third part certification of compliance to ISO 9001:2008 requirements. 
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3 Empirical evidences 

While previous paragraph was dedicated to present the theoretical aspects of ISO 9000, the 

current paragraph investigates the essential results of empirical literature on the standard. To offer 

a comprehensive picture of the relevant literature, this chapter investigates the impact of ISO 9000 

on both firm performances and on innovation. Indeed, it is important to review empirical evidence 

of the effect of ISO 9000 on firms’ performance in general before turning attention to innovation. 

Special attention is dedicated to review studies about ISO 9000 and innovation, which is an 

issue explored in literature only in recent years. For this reasons, relevant quantitative studies on 

innovation are discussed into two distinct groups. The few studies investigating ISO 9000 adoption 

are reported in Chapter 5, to compare directly their results with our empirical analysis. 

The first group covers papers investigating innovation and TQM which is the theoretical 

background of the ISO 9000 and this empirical literature contributes to better understand the 

organizational effects of ISO 9000 and innovation efforts. 

The second group of research includes works addressing directly the research questions of this 

thesis, reviewing in details research investigating specifically ISO 9000 and innovation. 

3.1 Impact of ISO 9000 

Literature covering ISO 9000 issues is large and extensive.
52

 For this reason, some criteria 

were chosen to select the paper to analyse and summarize. The criteria are: reputation of the 

source, time relevance and representativeness of the sample both in terms of size and size. As 

further criterion, only studies with longitudinal dataset were included because ISO 9000 is likely to 

display its effect on performance on long-term. 

Selected researches are published in peer reviewed journal listed in Scopus, after 2004, 

investigating the impact of ISO 9000 certification of company performances on longitudinal and 

representative database (i.e. including both small and large companies; and both certified and non-

                                                 

52
. Using “ISO 900*” as key word for searching in SCOPUS data base, 682 peer reviewed journal paper in business 

and economics are retrieved (accessed 28 October 2010). TITLE-ABS-KEY-AUTH(ISO 900*) AND (LIMIT-

TO(SUBJAREA, "BUSI") OR LIMIT-TO(SUBJAREA, "ECON") OR LIMIT-TO(SUBJAREA, "MULT")) AND 

(LIMIT-TO(SRCTYPE, "j") 
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certified company)
53

. Selected papers are summarized in Table 10 and the analysis of most 

relevant results is the following. 

Martínez-Costa & Martínez-Lorente (2007) detect a negative impact of ISO 9000:1994 on 

longitudinal financial performances on Spanish manufacturing company with more than 100 

employees. The authors find that the group of certified have worst performance than the group of 

non-certified companies using parametrical and non-parametric tests. Other studies adopt a 

different methodology, such as matching models, to accurately assess the impact of ISO 9000 

certification. Ideally, to detect the effect of ISO 9000 certification, it should be necessary to 

compare the performance of a certified company with the performance that the same company 

would have obtained in absence of the certification. However, at one given moment, a company is 

certified or non-certified. Matching models comparing performance of ISO 9000 certified 

company with “similar” non-certified are more likely to detect the average ISO 900 effect on 

certified firms. Corbett et al. (2005) compare abnormal financial performance (e.g. Return on 

Assets) of certified and non-certified manufacturing firms which share similar characteristics (e.g. 

size, industry) before the ISO 9000 certification. The dataset used includes firms certified from 

1987 to 1997. The results support the hypothesis that certified companies experience superior 

performances after the certification. Similar conclusions are drawn by Lo et al. (2009) using data 

from 1988 to 2005 and focusing on operating cycle. While these studies (Corbett et al. 2005; Lo et 

al. 2009) investigate manufacturing company only, Naveh and Marcus (2005) include service 

companies and investigate simultaneously both operating (e.g. lower defect rates) and business 

performance (growth in annual sales). The objective of the study was “to determine if a company 

gains a competitive advantage by implementing a replicable management standard” (Naveh & 

Marcus 2005p. 22). Results suggest ISO 9000 improves performance. Authors argue that the 

reasons behind certification, the “usage” and the “installation” of ISO 9000are relevant to 

understand the impact of the standard. It is worth to notice that the studies presented (Corbett et 

al., 2005; Lo et al., 2009; Naveh & Marcus, 2005) are based on the dataset of American publicly 

traded companies. Sharma(2005) investigates companies listed in Singapore stock market and 

finds evidences that most of the ISO 9000 benefits are related to internal business processes (i.e. 

profit margin) more than the external improvements (i.e. sales growth). Contrary to early studies 

(e.g. Terziovski et al. 1997), more recent studies find that ISO 9000 certification improves 
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The studies investigating the relationship between ISO 9000 and innovation are reported in Table 14 
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financial performances. However, the results of Dick et al. (2008) call for more caution 

interpreting these results. The authors, reviewing several previous studies argue that ISO 9000 

certified companies tend to have performances above the average before the certification 

suggesting a possible selection problem. The authors argue that the difference in performance 

between certified and non-certified companies is not enough to prove that ISO 9000causes better 

performance. Indeed, other factors (e.g. skill of managers) can confound the effect of ISO 9000. 

Thus, the authors propose to test the performance of three groups of companies: non-certified, 

certified and non-yet-certified
54

. Authors suggest comparing the performance between certified 

and non-yet-certified companies if interested into certification impact
55

. In this respect, it can be 

noticed that in a cross-sectional study, the group of non-certified is not homogeneous, because the 

non-yet-certified are pooled with the non-certified. If the selection problem is severe, the certified 

and non-yet-certified have the same performance, it is more difficult to detect the difference in 

performance between certified and non-certified. Using a difference-to-difference matching model, 

Levine & Toffel (2010) find that sales and employment and other several labour indicators grew 

substantially more rapidly post certification at firms that adopted ISO 9000 than at matched firms. 

Moreover, authors find evidences that some benefits of ISO 9000 adoption were much more 

pronounced in smaller firms than in larger firms. The results seem particularly reliable because 

analysis is performed on a large sample of ISO 9000 Californian companies (916 adopters and 

17,849 non-adopters) and hold even after restricting the sample to non-yet-certified and certified in 

line with the tests proposed by Dick et al. (2008)
56

. The study of Terlaak & King (2006) is 

particularly interesting, because it is among the few ones which investigate explicitly the 

signalling effect of ISO 9000.
57

 The study uses a large panel of US manufacturing ISO 9000 

companies and finds evidence that ISO 9000increases production volume after certification. The 

authors emphasize the signalling effect of ISO 9000 finding evidence that ISO 9000 effect is 

related to markets characterized by difficulties to assess intangible assets (higher level of R&D and 

                                                 

54
 A similar distinction is used in qualitative analysis considering certified, non-certified , previous certified, in chapter 

5 

55
The authors exemplify these test using the same dataset of their previous study(Heras et al. 2002) 

56
Among several dependent variables, the study does not consider innovation performance. Paragraph6 tempts to shed 

lights on the relationship between ISO 9000 and innovation 

57
 The work of Hudson and Jones (2003) and Potoski and Prakash (2009) find evidence that ISO 9000 companies are 

more likely to exports especially in the case of a company based in a developing country. Since these studies are use 

macro level data are not included in the review. 
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advertisements). It is worth to notice that the study focuses on manufacturing sector only. 

Adopting a matching model (difference-to-difference), Masakure et al. (2009) find that the mean 

change of exports of certified firms is higher than the mean change of exports sales for non- 

certified companies. Results suggest that ISO 9000 certification can facilitate entering new market 

and building credibility of exporting companies in developing countries. 
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Table 10 ISO 9000 and performance selected quantitative studies (1/2) 
 

Corbett et al. 

(2005) 

Naveh and 

Marcus (2005)
1 

Sharma (2005) Martínez-

Costa & 

Martínez-

Lorente (2007) 

Lo et al. 

(2009) 

D
ep

en
d

en
t 

v
ar

ia
b

le
 Several financial 

measures  

Operational and 

financial 

performance  

profit margin, growth in 

sales, and earnings per 

share 

Financial 

performance 

(e.g. ROA) 

Abnormal 

perform. of 

operating 

cycle  

In
d

ep
en

d
en

t 

v
ar

ia
b

le
 

Firm 

certification 

Plant 

certification 

Firm certification Firm 

certification 

Firm 

certification 

M
ai

n
 r

es
u

lt
s 

Significant 

abnormal 

improvements in 

financial 

performance. 

ISO 9000 

improves 

operating 

performance, but 

not necessary 

business 

performance 

ISO 9000 positive on 

financial performance 

greater effect on profit 

margin than on growth 

in sales 

Negative 

impact of ISO 

9000: 1994 

ISO 9000 

certified 

firms have a 

shorter 

operating 

cycle  

D
at

a 

ty
p

e Panel  Panel Panel Panel Panel 

C
o

u
n

tr
y
 

US North America Singapore Spain North 

America 

S
ec

to
rs

: Manufacturing 

(SIC codes 

2000–3999) 

Manufacturing 

and service  

Manufacturing and 

service 

Manuf. Manuf. 

companies 
(SIC code 

2000–3999) 

M
et

h
o
d
o
lo

g
y
: 

Event-study 

Matching (one-

to one and 

portfolio) on 

Industry  assets 

ROA   

Hierarchical 

linear model on 

Matched 

samples 

(industry, 

industry size, 

ROA, book-to-

market) 

Multivariate regression 

analysis on matched 

sample size and 

industry 

T test and non-

parametric test 

of certified 

and non-

certified 

companies 

Event study 

analysis on 

matched 

portfolio 

company by 

industry, 

asset, and 

operating 

cycle time. 

S
am

p
le

 

si
ze

 

554 firm 

publicly traded 

313 companies 35 ISO 9000 certified 

and 35 matched non-

certified 

According to 

data 

availability out 

of 714  

695 sample 

firms 

695 control 

firms 

D
at

a 
so

u
rc

e 

an
d

 y
ea

r 

Register data 

(Compustat) 

1987-1997  

Self-reported 

survey  

1994
a
 and 

register data 

(Compustat) 

Singapore stock market 

Certification  

1991-1998 

Financial data 

and survey 

>100 empl.  

Certif. 

1994-1998 

Register data 

(Compustat) 

1988-2005 

Source: 
1 

Most of the insights of Naveh & Marcus (2004) are extended in Naveh & Marcus (2005) that has the 

advantage to consider non-certified companies. 
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Table 11 ISO 9000 and performance: selected quantitative studies (2/2) 
 Dick et. al. 

(2008) 

Levine & Toffel 

(2010) 

Terlaak & King(2006)
b
 Masakureet al. (2009) 

D
ep

en
d

en
t 

v
ar

ia
b

le
 Sales growth, 

and return on 

total assets  

Payroll, 

employment, 

wages, sales, 

average 

occupational 

riskiness, and 

injury rates and 

costs  

Changes in production 

volume 

Export Sales 

In
d

ep
en

d
e

n
t 

v
ar

ia
b

le
 

Firm 

certification 

Single-plant and 

firms certification 

ISO 9000 certification Firm certification  

M
ai

n
 r

es
u

lt
s Reverse 

attribution 

influences 

performance  

Increases in 

employment, total 

payroll, and sales  

A greater 

Increase in production 

volume subsequent to 

certification 

Positive impact 

D
at

a 

ty
p

e Panel Panel  Panel Panel  

C
o
u
n
tr

y
 

Spain  California US Pakistan 

S
ec

to
rs

: 

Manufacturing, 

construction, 

services sectors 

Manufacture, 

mercantile industry 

, Professional & 

clerical services 

industry 

Manufacturing (SIC codes 

2011–3999) 

Textile, leather, agro-food 

and fisheries  

M
et

h
o
d
o
lo

g
y
: 

Attribution test 

for matched 

certified, Non-

yet-certified and 

non-certified 

Difference-in-

differences 

specification 

Propensity score 

matching  

Generalized estimating 

equation 

Difference in difference 

propensity Score 

matching  

S
am

p
le

 

si
ze

 400 certified 

and 400 non 

certified  

916 adopters and 

17,849 non-

adopters.  

19,713 facilities  137 exporters  

D
at

a 
so

u
rc

e 

an
d

 y
ea

r Register data 

(Ardan) 1994 - 

1998, 

Register data (Dun 

& Bradstreet) 

1994-2005 

Register data (Dun & 

Bradstreet; Compustat) 

1988 until 1998 

UNIDO survey 2000-

2004 

Note: The studies investigating the relationship with innovation are not reported here but in Table 14, in the 

dedicated paragraph. 
a
 the date 1994 is based on the informationin the text that “At the time of the survey there 

was a total of 4233”ISO 9000 certified organizations in North America” and on the data on ISO survey for North 

America . 
b
The study focuses explicitly on signaling effects of certification. 

 



 

57 

 

Reading together previous results, and in line with recent literature review (Rusjan & Alic 

2010), it appears that ISO 9000 is generally positively related to several performances
58

. I notice 

that most of the studies use matching models to assess the effect of ISO 9000 certification
59

. The 

earlier studies considered databases of public traded companies while more recent studies are 

performed on a more representative sample including also smaller companies. Most of the studies 

focus on manufacturing sectors and even if some service companies are included in the samples, 

no study claims to be representative of the service sector
60

. The quantitative analyses of Part II 

contribute to the literature of ISO 9000 focusing explicitly on services in the context of 

Luxembourg. 

3.2 ISO 9000, TQM and innovation 

While the previous paragraph presents previous researches on the impact of ISO 9000 on the 

generality of firm performance, the current paragraph focuses on the relationship between ISO 

9000 and innovation, a topic less discussed in literature. Indeed, some questions remain 

unanswered and there is paucity of empirical analyses on this topic. As presented in chapter1, 

TQM and ISO 9000 share the same theoretical background, but they are different, because 

companies complaining with ISO 9000 requirements can be certified by third party, while TQM 

cannot
61

. For this reason, paralleling the distinction between organizational benefits and signalling, 

the paragraph distinguishes between papers investigating TQM and innovation and ISO 9000 

certification and innovation. Provided that there are more empirical studies on TQM than on ISO 

9000 and innovation, the choice of focusing on TQM has the further advantage to broad the view 

on main issues on the field. 

                                                 

58
 Studies investigating the relationship between ISO 9000 and innovation are reviewed in paragraph 3.2.2 

59
The issue of self-selection (i.e. ISO 9000 increases the performances of firms or best performing companies are more 

likely to certify) remains debated. 

60
Initially, ISO 9000 was developed for manufacturing sector (Martínez-Costa & Martínez-Lorente 2007; Rusjan & 

Alic 2010). This fact can possibly explain the gap into the literature. 

61
 Some authors consider TQM more efficient than ISO 9000 because the first is not codified and therefore can be 

more easily adapted to firms’ needs. Recent versions of ISO 9000, if properly implemented, address this criticism 

promoting flexibility, as shown in chapter 1and confirmed in the qualitative chapter7. 
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3.2.1 TQM and innovation 

Covering quantitative studies published between 1995 and 2004, Nair (2006) investigates the 

link between quality management practices and firm performance, through an extensive meta-

analysis. The author finds that “operationalizing TQM practices” and Quality Management are 

correlated to firm different performances dimension (e.g. market share, costs, profit). However, I 

notice that in the review of Nair (2006) only the research of Prajogo & Sohal(2003) considers 

innovation explicitly. Therefore, I argue that even if the interest on the relationship between TQM 

and innovation is increasing among scholars, there are still not many quantitative studies. Table 13 

and Table 14summarize the main features of quantitative studies investigating TQM and 

innovation with the aim to give an essential picture of the main results of the most recent empirical 

literature. However, it is important to notice that a direct comparison between empirical results is 

not easy, because there is no clear consensus on which practices are classifiable within TQM. A 

brief review of recent empirical studies on the topic is following. 

Table 12 TQM and performance: selected quantitative studies (1/2) 

 Prajogo & Sohal (2004)
1
 Singh & Smith (2004) Prajogo & Sohal (2006) 

Title The multidimensionality of 

TQM practices in 

determining quality and 

innovation performance — 

an empirical examination 

Relationship between TQM and 

innovation: an empirical study 

The integration of TQM and 

technology/R&D management in 

determining quality and innovation 

performance 

Journal Technovation Journal of Manufacturing 

Technology Management 

Omega 

Dependent 

variable  

Product innovation Innovation construct  Product innovation and process 

innovation. 

Independent 

variable 

mechanistic and organic 

elements of TQM 

 Several constructs of TQM 6 dimensions of TQM 

Main results + No support No support 

leadership and people 

management being related 

[positively] to product 

innovation 

The results of this study show 

no empirical support for 

simple linear 

relationship[between 

innovation and TQM] 

TQM is strongly related to quality 

performance and Total Innovation 

Management with innovation 

performance. 

Data Cross-section Cross-section Cross-section 

Country Australia Australia Australia 

Sectors: Manufacturing and not-

manufacturing 

Manufacturing Manufacturing and not-

manufacturing 

Methodology:  Structural equation model Structural equation model Structural equation model 

Sample size 194 418 194 

Data source Self-reported survey 

(response rate19.4%) 

(Response rate of 48%) Self-reported survey (response 

rate19.4 %) 
1Prajogo & Sohal (2004) extend the research of Prajogo & Sohal (2003). Therefore only therecent work is 

reviewed. 
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Table 13 TQM and performance: selected quantitative studies (2/2) 

 Perdomo-Ortiz et al., 

(2006) 

Prajogo & Hong (2008) Abrunhosa & 

Moura E Sà (2008)
1
 

Lopez-Mielgo et 

al. (2009) 

Title Total quality management 

as a forerunner of business 

innovation capability 

The effect of TQM on 

performance in R&D 

environments: A 

perspective from South 

Korean firm 

Are TQM principles 

supporting 

innovation in the 

Portuguese footwear 

industry? 

Are quality and 

innovation 

management 

conflicting 

activities? 

Journal Technovation Technovation Technovation Technovation 

Dependent 

variable  

 6 Business Innovation 

Capability (BIC) 

dimensions 

Product quality and 

product innovation  

Innovation (number 

of innovations 

adopted) 

“Standardization 

and quality 

control activities 

(S&QC).” 

Independent 

variable 

7 Dimensions of TQM 

(distinguishing between 

hard and soft) 

6 TQM practices TQM dimensions Product and 

process 

innovation 

capabilities 

Main results + + + + 

hard practices also [...]are 

highly significant in the 

building of business 

innovation capabilities 

“TQM practices have 

significant impacts on 

both product quality and 

product innovation” 

“TQM principles 

have a positive 

association with the 

adoption of 

technological 

innovation” 

Positive link 

between 

innovation 

capabilities and 

quality 

management 

Data Cross-section Cross-section Cross-section2004-

2005 

Longitudinal: 

1991-1999 

Country Spain  South Korea Portugal Spain 

Sectors: Manufacturing Manufacturing  Manufacturing 

foot industry  

Manufacturing  

Methodology:  Multiple regression 

analysis 

Structural equation 

model  

Case studies and 

Multiple regression 

analysis  

Random-effects 

probit model 

Sample size  102 firms  

>100 employees 

130 R&D department 

Public-listed  

firms  

20 firms 

> 45 empl. 

2909 firms  

> 10 empl. 

Data source Self-reported survey 46% 

response rate. 

Self-reported survey 

20% response rate 

In deep interviews Manufacturing 

representative per 

size class  
Note: 

1
Abrunhosa & Moura E Sá (2008) extend the research of Moura E Sá & Abrunhosa (2007) and therefore 

only the recent work is reviewed. 

Moving from the results of an extensive literature review (Prajogo & Sohal 2001), Prajogo & 

Sohal (2004) empirically investigate the relationship between TQM and innovation in different 

Australian industries extending the results of a previous work (Prajogo & Sohal2003). The survey 

targets to 1000 senior managers and the response rate was 19.4%. The authors are specifically 

interested to test the multidimensional nature of TQM and the impact on product quality and 

product innovation. Six dimensions of TQM (i.e. Leadership, Strategic Planning, Customer Focus, 

Information & Analysis, People Management and Process Management) are merged in two 



 

60 

 

groups: organic or learning approach and mechanist or control approach. The two groups are 

paralleling the distinction between hard (e.g. compliance to procedures) and soft (e.g. employee 

empowerment) dimension of TQM. The authors adopt a structural equation model and find 

evidence that organic dimension is more correlated to product innovation and mechanic dimension 

is more correlated to product quality. However, the two approaches are not antagonist and tend to 

be implemented simultaneously by enterprises. 

The positive relationship between TQM and innovation is not confirmed by Singh & Smith 

(2004). The authors, recognizing the importance of innovation for long term success of Australian 

companies, investigate the relationship between TQM and innovation success, but the results of 

structural equation model do not support the hypothesis of linear relationship between ISO 9000 

and innovation
62

. Prajogo & Sohal (2006), using the same dataset of Prajogo & Sohal (2004) 

extend the model considering explicitly technology and R&D management. The authors do not 

find support for the positive and statistically significant relationship between innovation (product 

and process) and TQM construct. It emerges that TQM is significantly correlated to quality, but 

not with innovation dimensions. However, the authors notice that Total Quality Management and 

Innovation Management (i.e. a coherent management system to promote innovation) are 

correlated
63

. Prajogo & Sohal (2006) advance the hypothesis that TQM is more effective in 

production processes, while Innovation Management is more effective on design process. Moving 

from this consideration, Prajogo & Hong (2008) investigate the implementation of TQM in R&D 

environments, focusing on R&D departments of all Korean public listed manufacturing 

companies. Their argument is that TQM, being “Total”, should be implemented in all departments 

of companies and influence all firm processes, including R&D activities. Prajogo & Hong (2008) 

find evidence that TQM is correlated to product innovation. Adopting a Structural equation model, 

the authors find that quality and product innovativeness are strongly related. Moreover, the 

correlation TQM-innovation is stronger than TQM-quality relationship. Authors suggest that TQM 

is flexible and if properly implemented, TQM principles can promote innovation goals in R&D 

environments. Further, Prajogo & Hong (2008) notice that R&D department are meant to create 

both new products and to improve the quality of existing products. 

                                                 

62
 However, the authors notice that the analysis does not exclude the possibility of more complex patterns. 

63
 Drawing a parallel with Total quality management, the innovation management is labelled as Total Innovation 

Management (Prajogo &Sohal 2006 p. 300) 
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While previous studies focus on innovation output, Perdomo-Ortiz et al. (2006) centre their 

attention on the innovation management practices (i.e. Business Innovation Capability) in the 

high-tech sector. The hypothesis is that TQM supports some internal innovation mechanisms and 

determinants. Innovation determinants can be classified in three groups: tangible (e. g. human 

capital), intangibles (e.g. organizational resource) and strategies (e.g. internationalization). 

Focusing on high tech Spanish companies with more than 100 employees, and controlling for the 

representativeness of the sample, the authors perform a multiple regression analysis controlling for 

company characteristics (size, group status and technological audit). Authors find evidences that 

TQM is a forerunner of innovation practices. While Perdomo-Ortiz et al. (2006) analyse a high-

tech sector, Abrunhosa & Moura E Sá (2008) investigate the footwear industry of Portugal. The 

study is based on 20 companies taking part in a same research project. Due to the market 

characteristics (e.g. low-tech industry), the study considers the adoption of technologies specific 

for the sector (e.g. numerical control machines) as a form of innovation. The study finds that some 

TQM practices (i.e. communication, teamwork and supportive people management practices) have 

a positive and statistically association with the adoption of technological innovation
64

. 

While all previous studies adopted a cross-section datasets, Lopez-Mielgo et al. (2009) 

perform a research on 2909 Spanish manufacturing using longitudinal data from 1991-1999. The 

study considers the bi-directional relationship between TQM and innovation adopting as 

independent variable the innovation capabilities defined in a broad manner (e.g. both product and 

process innovations, as well as R&D). The study focus on the “hard” components of TQM 

management defined as quality controls and ISO 9000 certification
65

. The study uses a probit 

model with fix random effects and finds evidence that the most innovative manufacturing firms 

tend also to apply standardization and quality control practices. 

Summarizing it appears that empirical studies find that some TQM practices (both hard and 

soft elements) are correlated to innovation even if some studies do not find evidence of this 

relationship (Prajogo & Sohal 2006; Singh & Smith 2004). Most of the studies use cross-section 

data and adopt structural equation model to investigate the TQM-innovation relationship (Prajogo 

& Sohal 2006, 2004; Prajogo & Hong 2008; Singh & Smith 2004). Some management principles 

                                                 

64
Probably, the size of sample (20 companies) does not permit to detect effect significant at conventional levels. 

65
 Since the definition of “hard” components of TQM is broader than ISO 9000 certification, this paper is reviewed in 

the current paragraph and not in paragraph 3.2.2 that is dedicated exclusively to ISO 9000 studies 



 

62 

 

and goals (i.e. improve product quality) are common between TQM and innovation. Moreover, 

some TQM principles are supporting directly the R&D process (Prajogo & Hong, 2008). ISO 9000 

is usually considered part of TQM (e.g. Lopez-Mielgo et al. 2009) but sectorial differences (e.g. 

high-tech and low-tech) can influence this relationship. Provided that there is not a common and 

shared definition of TQM, comparison between studies is not easy, because TQM is defined 

differently by different authors. Moreover, I notice that most studies focus on large manufacturing 

companies and no dataset is representative of whole economy (i.e. both service and manufacturing 

sector)
66

. 

3.2.2 ISO 9000 and innovation 

Relatively few empirical studies focused explicitly on the relationship between ISO 9000 and 

innovation and they provide, sometimes, contradictory results. As shown in Table 14, the current 

paragraph summarizes large quantitative studies distinguishing between studies that find positive 

and negative relationship evidences of a link between ISO 9000 and innovation. A direct 

comparison between studies is not easy, because different authors use different definitions of 

innovation (e.g. patents, products, process). Moreover, due to data availability, the modellization 

can be different (e.g. the dependent variable is usually the innovation but sometimes is the 

certification). A brief review of each study is following
67

. 

Benner & Tushman (2002) publish an influential contribution about the relationship between 

ISO 9000 and innovation. The authors focus their attention in photography and paint industries and 

investigate innovation defined as number of patents in the period 1980-1999. Authors adopt a 

count model (negative binomial model with fixed effect) to investigate the impact of ISO 9000 on 

innovation measured as number of patents. More precisely, the authors distinguish between patents 

based on existing firm knowledge (i.e. exploitation) and the patents based on the exploration of 

new knowledge in new domains. Authors find evidences that ISO 9000 certification increases the 

number of patent based on exploitation of existing knowledge. On the contrary, ISO 9000 

certification decreases the number of explorative patents. It appears that ISO 9000 influences the 

                                                 

66
It is possible to note that only technological innovation (product and process) is investigated omitting the not –

technological innovation. 

67
 These criteria exclude case studies that contributed to better understand ISO 9000 as a tool for the completion of 

knowledge codification (Bénézech et al., 2001) and the coexistence of attention to detail and innovation (Naveh &Erez 

2004). 



 

63 

 

selection of innovation projects and promotes exploitation at expense of exploration. The effect of 

ISO 9000 is similar but stronger in industry with stable technology (painting) than in a context of 

rapidly changing market (i.e. paradigm shift from film to digital technology). It is important to 

point out that the data were collected in 1995, before publication of version 2000 of ISO 9000. As 

new versions of ISO 9000 (2000 and 2008) should have removed potential rigidities of the 

standard, potential hindering effect on innovation should be reduced. For this reason, conclusions 

based on old version of the standard could be not confirmed by studies based on a more recent 

version of ISO 9000. 

While Benner and Tushman (2002) focus only on two manufacturing sectors, Blind & Hipp 

(2003) investigate the relation between innovation features and certification in service German 

innovative companies. The study is the first that investigates ISO 9000 and innovation on a large 

sample of service firms. The study adopts a qualitative response model with the certification status 

as dependent variable and effects and hampering factors of innovations as independent variables. 

Interestingly, the study reports that financial companies are non-certified and are excluded from 

the analysis
68

. Authors find that using technology involving risks for security and health increases 

the propensity to be ISO 9000 certified. However, due to data restriction, the study is performed on 

a sample of innovative companies only. The authors conclude that further research on innovative 

and not innovative companies could explain relationship between ISO 9000 certification and 

innovation. As in the case of Benner & Tushman (2002), it is important to point out that the data 

were collected in 1995 before the improvements of version 2000 of ISO 9000. 

Based on the French Community Innovation Survey of 1997-2000, Pekovic & Galia (2009) 

investigate quality and innovation in a cross-section dataset of manufacturing companies with a 

threshold of 20 employees. The authors define three levels of quality, based on ISO 9000 

certification and quality practices of each company and suppliers. The goal of the research is to 

compare innovation performance of firms with different quality levels. The lower quality level is 

the ISO 9000 certification of the firm and the dependent variables are different dimensions of 

innovation (i.e. new or improved products for the firm, new process, and new process non-

technological). To reduce potential self-selection problems, authors adopt a propensity score 

matching model. Authors find evidences that quality is correlated to innovation and the impact of 

quality management system varies according to the innovation dimensions. Interestingly, the 

                                                 

68
 Same strategy is pursued in chapter0 
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researchers do not find evidence that ISO 9000 impact new process (non-technological). Authors 

conclude their study calling for further research in other countries and in more sectors. 

Terziovski & Guerrero-Cusumano (2009) perform a non-parametric correlation analysis on a 

sample of Australian companies, moving from similar theoretical considerations of Benner & 

Tushman (2002)
69

. ISO 9000 certification is measured in a scale that can range from 1 (already 

certified and seeking further upgrading) to 5 (no immediate plans for ISO certification). 

Innovation is measured using different instruments (e.g. number of innovation adoptions). The 

research includes an ordinal logistic regression, where dependent variable is innovation 

performance construct based on multiple measures of exploitation and exploration innovation 

(Benner & Tushman, 2002). Authors find that ISO 9000and performance dimensions related to 

product innovation are negatively correlated while ISO 9000 is positively correlated to 

performances related to process innovation. However, authors state that “these relationships are 

more likely to be caused by some third factor(s) not measured in this study”. 

Summarizing, as shown in Table 14, there is not a full agreement in literature about the 

relationship between ISO 9000 (and quality management tool in general) and innovation 

(measured along different dimensions). Some studies find empirical evidences that ISO 9000 

promotes innovation and others do not. However, some general patterns appear. Studies about the 

impact of ISO 9000 were performed around the world because ISO 9000 is widespread in the 

world. Literature focuses on manufacturing sector, whose only exception is the study of Blind and 

Hipp (2003) that investigates innovative service companies and call for a more comprehensive 

study including not innovative companies. No study considers simultaneously manufacturing and 

service and most studies focus on large companies or public listed companies. Only two studies 

use CIS data (Blind & Hipp 2003; Pekovic & Galia 2009) and their results can potentially be 

compared with other European analyses using data collected according to same guidelines. Almost 

all the studies focus on technological innovation, because questions about the organization and 

marketing innovation are introduced in the harmonized questionnaire in 2008
70

. Overall, there are 

                                                 

69
 To track the most recent developments, the research of Terziovski & Guerrero-Cusumano (2009) is also included in 

the review, even if the paper is not published in a peer-reviewed journal. The reason is that the authors are well-known 

researchers in the field of ISO 9000 and the reviewed research has been awarded as the best paper of a conference 

related to a top ranked journal (Academy of Management). 

70
Pekovic & Galia (2009) use information about new process (non-technological), because French CIS 1997-2000 

anticipated some future developments of CIS questionnaire. 
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empirical evidences that ISO 9000 is positively related to innovation based on exploitation of 

existing knowledge, but the effect on more radical type of innovation is less clear. Some authors 

find that ISO 9000 limits more radical innovation. This result could be explained considering that 

studies are based on companies certified on old version of ISO 9000, that could have some 

rigidities and potentially limit the benefits of ISO 9000
71

. Even if there are evidences of positive 

relationship between ISO 9000 and innovation, no research is claiming causality. Moreover, some 

studies adopt ISO 9000 as dependent variables (i.e. Blind and Hipp 2003) and others adopt ISO 

9000 as dependent variable (Benner & Tushman 2002; Pekovic & Galia 2009; Terziovski & 

Guerrero-Cusumano 2009)
72

. 

                                                 

71
 Terziovski and Guerrero-Cusumano (2009) do not report the date when the survey was performed. 

72
, Blind & Hipp (2003) database does not include non-certified companies and ISO 9000 is the dependent variable 

probably because of the lack of a suitable data. 
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Table 14 Main empirical studies ISO 9000 and innovation 

 Benner & Tushman 

(2002) 

Blind & Hipp(2003)  Pekovic &Galia 

(2009) 

Terziovski 

&Guerrero-

Cusumano (2009) 

Relationship Negative Positive  Positive  Negative  

Title Process Management 

and Technological 

Innovation : A 

Longitudinal Study of 

the Photography and 

Paint Industries 

The role of quality 

standards in 

innovative service 

companies : An 

empirical analysis for 

Germany 

From quality to 

innovation: 

Evidence from 

two French 

Employer 

Surveys 

Iso 9000 quality 

systems 

certification and 

its impact on 

innovation 

performance 

Journal Administrative Science 

Quarterly  

Technological 

forecasting and social 

change 

Technovation The Academy of 

Management 

Proceedings 

Dependent 

variable  

Number of Patents 

(“exploration” vs. 

“exploitation”) 

ISO 9000 

certification 

“product 

innovation, 

process 

innovation and 

innovation 

activities” 

innovation 

(different 

dimension) 

Independent 

variables 

Number of years of ISO 

9000:1994certification  

Effects and 

hampering factors of 

innovations  

“Quality Levels” Degrees of ISO 

9000 

Main results “Increases in process 

management activities 

not only led to increases 

in exploitative 

innovation, they also 

shifted the balance of 

innovative activities 

toward an increasing 

share of exploitative 

innovations”. 

Positive link between 

ISO 9000 and 

innovation 

“quality practices 

improve 

innovation 

performance” 

Negative relations 

between ISO 

9000 and 

innovation. 

“These 

relationships are 

more likely to be 

caused by some 

third factor(s) not 

measured in this 

study” 

Data Longitudinal: 1980-1999 Cross-section 1995 Cross-

section1997-2000 

Cross-section 

Country US Germany France  Australia 

Sectors: Manufacturing 

Photography 

Paint  

Service – (innovative 

only) 

Manufacturing Manufacturing 

and service 

Methodology:  Count model -Negative 

binomial models with 

fixed effect and year 

control 

Probit Propensity score 

matching 

Correlation 

analysis 

(Kendall’s Tau-b) 

and ordinal 

logistic 

Sample size 98 firms (Photography) 

17 firms (Paint) 

2100 firms 

(weighted) 

1146 firms  200 firms  

3.3 Concluding remarks 
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The current chapter have reviewed the large empirical researches on ISO 9000. There are 

evidences that ISO 9000reduces defects and costs, increases the quality of production, customer 

satisfaction and profits. However, some authors take a more critical position on the effects of ISO 

9000. They detect a negative impact of ISO 9000 on financial performances emphasizing that 

certification is “paper driven” and can increase paper work. Other studies reconcile the two 

extreme positions identified in literature by emphasizing that the impact of ISO 9000 is contingent 

to internal and external conditions of the company. I notice that sophisticated matching 

methodologies are employed, but most of the studies are performed on large manufacturing 

companies only. In line with previous extensive literature reviews, I conclude that there is more 

support for a positive relationship between ISO 9000and firm performances than for negative 

relationship. However, the causality between the two concepts remains less clear. 

Among the different performance measures, I notice that not many studies investigate 

innovation. While there is a research community investigating TQM and innovation, there is 

paucity of empirical investigation on ISO 9000. Moreover, it appears that the empirical results are 

mixed. Some studies find that ISO 9000 can provide valuable organizational benefits that can 

support innovation process, if properly implemented. Other studies find evidences of negative 

impact of the standard to innovation emphasizing that ISO 9000 can reduce the “exploration” of 

new technological and business opportunities. I notice that previous studies have mainly focused 

on manufacturing large firms, and there is no research on ISO 9000 and innovation in service 

sector. Finally, I conclude that there is paucity of studies investigating ISO 9000 choice in a 

representative dataset including both service and manufacturing sectors. 

Part II attempts to fulfil this research gap investigating ISO 9000 in the settings of 

Luxembourg.  
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Introduction 

Based on the theoretical and empirical results of Part I, the current Part investigates the 

research two main research questionstaking as an example the Luxembourgish economy that is 

characterized by a service sector particularly developed. More precisely, Part II adopts both 

quantitative and qualitative approach to explore the reasons for ISO 9000 certification and the 

relationship with innovation. 

Part II is dividedin four chapters: 

 Chapter 4 describes the database used to perform the econometric analysis performed in 

chapter 5 and chapter 6.  

 Chapter 5 answers the question why do companies decide to certify exploring with a 

discrete choice model the characteristics of ISO 9000 certification 

 Chapter 6 investigates the relationship between ISO 9000 and Innovation adopting a 

qualitative response model. 

 Chapter 7 performs a multiple-case study to complement the quantitative analyses of 

chapters 5 and 6, interviewing 8 high-tech companies and 4 low knowledge intensive 

service companies. 
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4 Data Base and descriptive statistics 

The econometric analyses that will be developed in the chapters that follow have been 

performed on a dataset obtained from two Luxembourgish data sources. One source of data is the 

exhaustive list of ISO 9000 certificates from Mouvement Luxembourgeois pour la Qualité (MLQ) 

and the other source is the Luxembourgish Community Innovation Survey (CIS 2006) that is a 

representative sample of Luxembourgish economy. Since the two quantitative analyses are based 

on the same database and considering that the data set compilation required some decisions, it 

appears necessary to dedicate a Chapter to the database building. Paragraph4.1 is devoted to the 

description of MQL with a focus on the diffusion of ISO 9000 certification in Luxembourg. 

Paragraph 2 is devoted to CIS, with a focus on the CIS in Luxembourg; paragraph 4.3 describes 

the database construction, and finally paragraph 4.4 provides some descriptive statistics on the 

characteristics that ISO 9000 certified and non-certified companies have. 

4.1 MLQ 

MLQ – Mouvement Luxembourgeois pour la Qualité - is a public and private association of 

284 enterprises to promote quality in Luxembourg. Among other functions, MQL regularly 

updated the data on ISO 9000 certified companies. It is important to point out that even if ISO 

9000 family is an international standard for quality management issued by International 

Organization for Standardization, ISO is not in charge to certifying companies and there is not an 

official world register of ISO 9000 certifications. However, each year International Organization 

for Standardization coordinates a worldwide survey of certifications known as “ISO survey”
73

. 

Being the most reliable source of information about certifications in Luxembourg, MLQ contribute 

to “ISO survey” transmitting information about Luxembourg certifications
74

. 

The list of certified companies is regularly updated, as the main certification issuers based in 

Luxembourg (e.g. Tüv) actively report the new certifications issued. Therefore, the MLQ data are 

                                                 

73
 The collection and compilation of data for the 2010 survey was outsourced for the seventh consecutive year to the 

market research firm the Nielsen Company, Austria. 

74
Accredia contributes to “ISO survey” transmitting data about Italian certifications. 
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considered exhaustive and reliable. Companies certified by accredited foreign entities could be not 

included in the list
75

. As explained in Chapter 1, a certification issued by a foreign accredited 

entity is valid in all countries participating in the international agreements. The possibility that 

come companies are certified by non-Luxembourgish accredited entities but are not included in 

MQL is remote due to the reduced size of the country but cannot be completely excluded.  

The MQL provided the exhaustive list of ISO 9000 certified company per each year from 

2002 to 2008
76

. The list reported only the name and the address of the company certified. 

4.1.1 Diffusion of ISO 9000 in Luxembourg 

ISO 9000 originates in manufacturing sector and even if it is more common among 

manufacturing companies. Consequently, most of the research on ISO 9000 refers to 

manufacturing companies. However, the number of certified services companies is not negligible, 

as shown in Figure 5 in chapter 1. Studies on services appeared only recently and the service 

sector remains relatively under researched. In this respect, provided that Luxembourgish economy 

is characterized by a large service sector (Eurostat 2011), this country provides original and 

relevant settings for investigating differences and similarities between services and manufacturing 

respect ISO 9000. The current paragraph is dedicated to present some descriptive statistics of ISO 

9000 certification  

As shown in Figure 8, the number of ISO 9000 certified companies in Luxembourg increased 

steadily from 1994 achieving a number of almost 250 in 2008. 

The chart presents two lines because during the year 2000, a new version of ISO 9000 

standard was published. In the years 2001 and 2002, organizations were allowed to be certified 

both version 2000 and version 1994. As the validity of certification is 3 years, only in 2003, ISO 

9001:2000 substituted completely ISO 9001:1994. 

 

 

                                                 

75
If an Italian accredited entity certifies a company that operates in Luxembourg, it may happen that the company will 

not be included in the MLQ. It is worth to remember the distinction between accreditation and certification. 

Accredited entities are the third parties that audit the organization and issue the certification to certified companies. 

76
 Reliable data were available only from 2002. Moreover, in the period 2000-2001, organizations were allowed to 

certify both the version 2000 and the version 1994. Since the two versions are different, the research uses only data 

from 2002. 
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Figure 8 Diffusion of ISO 9000 in Luxembourg 

 

Even if the total number of certification increases, a more refined analysis shows interesting 

patterns.  

By reading Table 15along the main diagonal, the number of certified firm increases over time, 

from 127 in 2002, to 237 in 2008. However, reading Table 4 by columns, it appears that 

companies certified in one year do not necessarily renew certification in the following years
77

. For 

example, among the 127 certificated companies in 2002, 96 were again certified in 2003 and, 

among these, 79 were certified in 2004as well. In other words, only these 79 companies were 

certified for all three consecutive years 2002, 2003 and 2004. From the table, an intense dynamic 

of entry and exit in the pool of certified companies can be detected. For example in 2003 there are 

compressively 169 certified organizations. Among them, 96 were already certified in 2002. It is 

possible to conclude that 73 companies (169 minus 96) are newly certified companies. However, 

as the companies gaining certification are more numerous than the companies losing it, the total 

number of certificates increases over time. As Table 15 suggests, there is a group of companies 

that persistently hold the certification for a long period of time, while other companies do not 

renew the ISO 9000 certification. 

                                                 

77
This pattern is robust controlling for organization that could be irregularly certified e.g., an organization could be 

certified in year 2002, non-certified in year 2003 and certified in year 2004. 

Source: ISO survey 2008 and MQL; Authors' calculation

0

50

100

150

200

250

300

J
u

n
e
 1

9
9
4

D
e

c
 1

9
9
5

D
e

c
 1

9
9
6

D
e

c
 1

9
9
7

D
e

c
 1

9
9
8

D
e

c
 1

9
9
9

D
e

c
 2

0
0
0

D
e

c
 2

0
0
1

D
e

c
 2

0
0
2

D
e

c
 2

0
0
3

D
e

c
 2

0
0
4

D
e

c
 2

0
0
5

D
e

c
 2

0
0
6

D
e

c
 2

0
0
7

D
e

c
 2

0
0
8

n
u
m

e
b

r 
o

f 
IS

O
9

0
0
0
 c

e
rt

if
c
a

ti
o
n
s

ISO9000:1994 ISO9000:2000



 

73 

 

The number of certified firms increases over time, from 127 in 2002, to 237 in 2008. 

However, by reading Table 15 by columns, it appears that companies certified in one year do not 

necessarily renew certification in the following years. For example among the 127 company 

certificate in 2002, 96 were again certified in 2003 and, of these, 79 were as well certified in 2003. 

In other words, only these 79 companies were certified for all three consecutive years 2002, 2003 

and 2004. From the table, an intense dynamic of entry and exit in the pool of certified companies 

can be detected
78

. In Chapter 7, the research design makes an attempt to further investigate this 

phenomenon targeting appropriate units of analysis. 

Table 15 Persistence during the time of ISO 9000 certification 

 

  

                                                 

78
 A similar pattern is recognized in a sample of Taiwan companies where 11 out of 117 companies fail to maintain 

certification Lo & Chang(2007). The main reasons of the failure are “time and costs” or heavy paperwork load. 

2002 2003 2004 2005 2006 2007 2008

2002 127

2003 96 169

2004 79 128 170

2005 44 67 89 153

2006 42 64 86 145 184

2007 41 62 84 143 180 196

2008 36 55 77 127 147 156 237

Notes: Each cell represents the number of companies certified

during the years reported in the corresponding row and

column headings. For example, among the 127 companies

certified in 2002, 36 were certified for all years from 2002 to

2008. (Source: MLQ authors’ calculation)
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4.2 Community Innovation Surveys 

The Community Innovation Surveys (CIS) are a series of surveys carried out by national 

statistical offices throughout the European Union since 1992, according to Oslo manual guidelines 

about innovation (OECD and EUROSTAT, 2005) and Frascati manual about R&D (OECD 2002). 

CIS survey is performed by national statistical institutes in Europe and coordinated by 

EUROSTAT
79

. In accordance with the Oslo manual guidelines, the core questions of the survey 

(i.e. harmonized part) about innovation are common in all European countries. However, 

additional questions can be added by the statistical institute of each member state. Luxembourg’s 

questionnaire includes some country specific questions that are particularly relevant for the scope 

of the research, as detailed in next paragraph 4.2.1. 

Policy-makers and scholars are particularly interested in CIS survey. This is because common 

methodology and definitions make it possible to perform comparisons and international 

benchmark of innovation at different levels (e.g. macro and micro). The survey guidelines and the 

development of the literature on innovation positively influenced each other. The first CIS was 

carried out in 1992 and evolved over time
80

. Initially, CIS focused on technological innovation 

especially in high tech sectors. Following waves of CIS extended the concept of innovation and 

included in the scope of the survey low tech manufacturing companies and service companies 

(Capellari 2006 p. 20). 

Data availability facilitates empirical and theoretical research that improves the survey. For 

example, building upon results of previous studies, Salazar and Holbrook (2004) discuss identify 

several improvement opportunities (e.g. manufacturing vs. services)
81

. Capellari (2006 p. 20) 

notices that enlarging the scope of survey improved the understanding of innovation process but 

reduced the possibility of temporal comparison between CIS surveys. 

                                                 

79
The CIS 2006 anonymised microdata (reference year 2006) can be accessed via a CD-Rom covering 14 EEA 

countries. The CIS 2006 non anonymised microdata can be accessed via the SAFE Centre at the premises of Eurostat 

in Luxembourg covering in principle 22 countries, depending on authorisation of use by these countries. 

80
 At September 2011, data of about six CIS waves are available: CIS1, (1992); CIS2, (reference period 1994-96), 

CIS3, (reference period 1998-2001); CIS4, (reference period 2002-2004) CIS 2006, reference period (2004-2006) and 

CIS 2008 (reference period 2006-2008). 

81
 The full list of the raised topics is: Manufacturing vs. service sectors; Private sector vs. public sector: High-tech vs. 

low-tech; Industrial classification vs. clusters; New to the firm vs. new to the market: Successful vs. unsuccessful 

firms; Managers vs. line innovators 
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Innovation in service sector is a particularly relevant subject of study in the case of 

Luxembourg, where in 2004, business service sector produces 65% of all added-value compared to 

9% of the added-value of manufacturing sector (Arundel et al. 2007 p. 7)
82

. Part of the debate on 

innovation focuses on the peculiarities of innovation in services
83

. Indeed, the innovative 

contribution of service sector could be difficult to quantify, because service firms innovate 

differently than manufacturing firms and service innovation can be difficult to detect (Tether 

2005). However, focusing on TPP alone can be misleading, because it underestimates companies 

active in organizational, marketing and logistical methods, such as Wal-Mart or Dell Computers 

(Arundel & Hollanders 2005). Including organizational and marketing innovation can lead to a 

different picture of innovation probability between different sectors of each country (Parvan 2009). 

Addressing many caveats pointed in literature, Oslo manual was revised in 2005 to tape the recent 

development of the debate on innovation (Bloch 2007). Discussing possible improvements in 

innovation survey, Bloch (2007) call for a survey able to gather data useful to investigate the 

national innovation system. Moreover, Bloch (2007 p. 27) suggests to go beyond technological 

innovation and to broad further the definition of innovation. Community Innovation Surveys 

CIS2008 is carried out according to the guidelines of the third, and more recent, version of Oslo 

manual (OECD-EUROSTAT 2005) that specifically addresses not-technological innovation
84

. 

However, to permit a smooth transition from surveys based on old versions of OSLO manual 

(CIS4, reference period 2002-2004) to survey based on a new version of Oslo manual (CIS2008 

reference, period 2006-2008), statistical institutes had the opportunity to integrate CIS 2006 with 

specific modules about non-technological innovation (i.e. organizational and marketing 

innovation). 

                                                 

82
 The remaining share of added-value is largely imputable to government activities. 

The mean added value of EU-25 business service is 46.2% while manufacturing is 18.3%. 

83
See Gallouj & Savona (2008) and Droege et al. (2009) for an extensive literature review on service innovation 

84
 CIS2008 adopts as well the new Statistical Classification of Economic Activities in the European Community 

NACE code revision 2. The new NACE code offers a better representation of the economy than previous version 

revision 1 
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Provided that service sector is relevant in Luxembourg, the statistical institute (STATEC) 

decided to implement in CIS 2006 the modules on not-technological innovation
85

. The availability 

of data permits to investigate both innovation not-technological innovation and to broaden the 

definition of innovation, as suggested by (Bloch 2007). Based on the facultative modules about 

non-technological innovation implemented in Luxembourg in 2006, paragraph 6 investigates the 

relationship between ISO 9000 certification and different definitions of innovation
86

. 

4.2.1 CIS 2006 in Luxembourg 

The CIS 2006 survey was launched in 2007, to observe innovation during the period 2004 to 

2006. CIS 2006 includes enterprises with more than 10 employees in manufacturing and service 

sectors according to NACE revision 1.1
87

. 

The companies included in the survey are selected using census and stratified random 

sampling. To offer a more detailed representation of innovation environment in Luxembourg, CIS 

2006 targets enterprises and if required, legal units. That means the legal units of single enterprises 

can be included into the survey. Calibration was used, based on the number of enterprises and the 

number of employees per sector (EUROSTAT 2009a). This procedure aims to produce weight to 

calibrate the sample on known population totals. Despite most of other countries, CIS 2006 data 

were collected with face-to-face interviews in Luxembourg. This fact assures that respondent 

interprets correctly the questions of the survey. A total of 573 units participate in the survey with a 

high un-weighted response rate of 89%. CIS 2006 Luxembourg voluntary extended the 

“harmonized survey” including the CIS modules on marketing and organisational innovation that 

are compulsory in CIS2008. Moreover, CIS 2006 Luxembourg adopts an extended Knowledge 

Management module and some additional questions on market competition, results of innovation 

and planned innovation activities (EUROSTAT 2009a.). The harmonized survey with the 

organizational and marketing innovation is reported in annex. As specific questions are 

particularly important for the scope of the quantitative analyses, the following list shows the 

                                                 

85
 “In Luxembourg 52% of non-R&D performers introduced new-to-market innovations as compared to 63% of in-

house R&D performers”“Innovation beyond R&D ”http://www.oecd.org/dataoecd/50/5/45183382.pdf [accessed 

14/3/2012] 

86
Evangelista & Vezzani (2010) investigate organization innovation on Italian data. 

87
 More precisely the sectors are Manufacturing: (NACE 15-37); Trade (NACE 51); Transport (NACE 60-64); 

Finance (NACE 65-67); IT and other services (NACE 72, 73, 74.2 74.3). 

http://www.oecd.org/dataoecd/50/5/45183382.pdf
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questions that are part of the harmonized survey and the questions that are specific to 

Luxembourg. 

Harmonized survey questions: 

 General information about the enterprise 

o group  

o Main market  

 Product (good or service) innovation 

 Process innovation 

 Innovation activities and expenditures 

 Sources of information and co-operation for innovation activities 

  Factors hampering innovation activities 

 Intellectual property rights 

 Basic economic information on your enterprise 

Specific Luxembourgish survey questions: 

 Competition context 

o Competitors’ actions  

o Market position  

o Technological changes 

o Product changes 

o Product substitute 

o Demand forecast 

 Organisational innovation 

 Marketing innovation 

4.3 Dataset construction 

Aiming to investigate the characteristics of ISO 9000 certified companies and the relationship 

between ISO 9000 and innovation, it was necessary to build an ad hoc dataset
88

. This task was 

                                                 

88
 Aggregated CIS data are available at EUROSTAT website and access to anonymised CIS data is possible depending 

on authorization of use by each country. However, for our research purpose, the direct access to firm level data (not 

anonymised) was the only manner to gather the necessary data. The access to not-anonymised microdata permits to 
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performed thanks to the collaboration of STATEC that permitted access to not anonymised CIS 

2006 data and to MQL for ISO 90001 certification. 

The MQL list includes only the name and address of the certified organizations, for each year 

from 2002 to 2008
89

. For this reason it was necessary to merge the MQL with the CIS 2006 

database to get information about the certified company. The structure of CIS 2006 in 

Luxembourg is a matrix of cross-section data. Each row is an observation and in the columns are 

reported the attributes of the observations
90

.  

The database was created through the main phases: 

1. Creation of a matrix of all companies certified at least one time from 2002 to 2008. 

In the row are reported the name of the organization and in the column the years of 

certifications. If a company was clearly indicated with different names in different years, then 

duplicates are removed (e.g. company “ABC s.a.r.l.” in year 20002 is indicated “ABC sarl” in year 

2003). 

2. The name of certified companies was matched with census data to obtain unit legal 

code and enterprise code
91

. 

To perform the matching, an automated matching procedure was used, but the results were not 

completely satisfactory. Some companies were perfectly matched with legal unit code (one 

company-one identification code), but others required manual check. The main sources of 

problems are: 

 Some companies have more than one match. 

 It is possible that two companies have the same name, but different legal forms(e.g. ABC 

sarl and holding company s.a. ABC) 

Some observations were unmatched for different reasons: 

 MQL is reporting acronyms of the companies instead of official name (e.g. A.B.C.D. s.a. 

instead of Auto Beer Company Demolition s. a.) 

                                                                                                                                                                

match the name of ISO 9000 certified company and the name of the company in CIS data. To the best of our 

knowledge, there is no available dataset (public or commercial) that includes data about innovation and ISO 9000 

certification in Luxembourg or in Italy. 

89
 Public organizations and social entities can be ISO 9001 certified and were included in the MQL but are not in the 

scope of CIS 

90
 For confidentiality reasons, the name of the company is not reported. 

91
 It is important to point out that an enterprise can consists of several legal units 
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 Companies change name and keep the same legal unit code 

 Companies change legal unit code, because merged or exquisite  

 Organizations were not-autonomous part of Public administration and not included in 

census data. 

3. Final checks 

Using alternative source of data, business register and web was used to recognize and impute 

the right code. However, although some efforts, it was not possible to identify two companies. 

That means that, in case that these two companies are included in the CIS 2006, they are 

considered non-certified, while they have ISO 9000 certification. 

The purpose of the current chapter is to empirically investigate quality management and ISO 

9000certification at firm level. However, the ISO 9000 certificate can refer to distinct legal units. 

Potentially, this is potentially due t to some error in the data or to different decisions at operative 

level. However, considering that ISO 9000 certification is usually a strategic decision, an 

enterprise is considered certified if at least one of its legal units is certified
92

. Moreover, as the CIS 

covers a period of three years (2004-2006), an enterprise is included in the group of certified 

companies if it is certified for at least one year between 2004 and 2006. 

The merging of CIS 2006 and MLQ is called CIS 2006-MLQ. The dataset is based on CIS 

2006 in Luxembourg and include the certification status of each observation. Indeed, as MLQ is 

exhaustive, if a company is not in the MLQ, then it is non-certified. 

4.4 Descriptive statistics 

Based on the dataset CIS 2006-MQL, whose construction was presented in previous 

paragraph, the following charts presents interesting patterns regarding ISO 9000 certification in 

Luxembourg. 

Due to the cross-sectional nature of the research, provided that certification is usually issued 

for three years and considering that CIS 2006 covers a period of three years, quantitative studies 

consider as certified all companies that are at least one year between 2004 and 2006
93

. 

                                                 

92
This fact could marginally overestimate the number of ISO 9000 certificates. 

93
More precisely, certification is renewed each year after a yearly auditing (Surveillance audits), but the certification is 

issued each three years after a more accurate auditing (Certification audit). Moreover, as the CIS covers a period of 3 

years, an enterprise is included in the group of certified companies if it is certified for at least one year between 2004 
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Figures show the share of companies with ISO 9000 certification conditional upon company 

characteristics. For instance, Figure 14 shows that 6% of all companies with less than 50 

employees are ISO 9000 certified. 

Figure 9 Percentage of certified companies by sector 

 
Source: data CIS 2006-MLQ. Note: Financial and energy sectors are excluded, because there are extremely 

fewISO 9000 certified company operating in these sectors. 

The average number of certified companies in the whole Luxembourg economy is around 8% 

but as shown in Figure 9, the propensity to certification varies among the different sectors. The 

certification is more likely in manufacturing sector. Extremely few financial and energy companies 

are ISO 9000 certified, probably due to the fact that these sectors are highly regulated and 

minimum quality standard offers no advantage. This pattern is consistent with the results of Blind 

& Hipp (2003) for Germany and the rest of the figures exclude financial and energy sectors. 

                                                                                                                                                                

and 2006. Alternative certification periods, such as 2003-2005 and 2002-2004, were considered to address possible lag 

effects of ISO 9000 certification (Corbett, 2005). The results are not substantially affected by the choice of the 

certification period. 

Percentage of certified companies by  sector

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Non-certif ied 61.0% 72.9% 88.8% 77.5%

Certif ied 39.0% 27.1% 11.2% 22.5%

Manufacturing
Retail and 

w holesale trade

Transport, 

storage and 

communication

Real estate, 

renting and 

business 



 

81 

 

Figure 10 Percentage of certified company by market 

Source data: CIS 2006-MLQ. Notes:Financial and energy sector are excluded. Author calculations 

The ISO 9000 certification appears to be linked to the principal market of enterprises, as 

shown in Figure 10. The percentage of certified companies increases from 7% for national 

companies to 34% for international companies
94

. The certification is an important factor for the 

competition in international markets. 

                                                 

94
In paragraph5, to save degree of freedom, these variables are dichotomized in national (national and Great Region) 

and international (European and other countries). 
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Figure 11 Percentage of certificated companies by group 

 

Source data: CIS 2006-MLQ. Notes:Financial and energy sector are excluded. Author calculations 

ISO 9000 is more likely if the company belongs to a group. The percentage of certified 

companies doubles if the company is part of a group, as shown in Figure 11. This fact suggests 

that certification is an effective tool to manage complex structures. 

Figure 12 Percentage of certified companies by age 

Source data: CIS 2006-MLQ. Notes:Financial and energy sector are excluded. Author calculations 

As shown in Figure 12, the propensity to certification increases with the age of the company. 

Start-ups have a low propensity to use ISO 9000. Assuming that all other relevant variables have 

the same impact on start-up and mature companies, this relation suggests that ISO 9000 is more 
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commonly used to optimize existing business activities than to signal commitment to quality for 

new entrants.  

Figure 13 Distribution of certified companies by size 

 

Source data: CIS 2006-MLQ. Notes:Financial and energy sector are excluded. Author calculations 

As shown in Figure 13, 63% of all the certifications are issued to companies with 20-99 

employees indicating that the typical ISO 9000 certified company has medium size. This result is 

in line with previous studies and suggests that ISO 9000 is too expensive or not sufficiently 

valuable for small companies. Certification is more frequent in larger enterprises than in medium 

sized companies
95

. The relationship size and certification is increasing monotonically, supporting 

the hypothesis that ISO 9000 does not meet the needs of small companies. 

                                                 

95
Since Luxembourg is a small open economy, it is important to cautiously appreciate any result concerning large 

companies, because small companies can be autonomous companies, but they can be part of large multinationals. 
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Figure 14 Percentage of certified companies by size 

 

Source data: CIS 2006-MLQ. Notes:Financial and energy sector are excluded. Author calculations 

Figure 14 shows that only 6% of all the companies with 10-49 employees are certified, while 

about 35% of companies with more than 250 employees are certified. The relationship between 

size and certification seems to increase monotonically. 

Figure 15 Percentage of certified companies by competition 

 

Source data: CIS 2006-MLQ. Notes:Financial and energy sector are excluded. Author calculations 

As Figure 15 shows, the impact of competition factors on ISO 9000 propensity is not linear. 

The percentage of ISO 9000 increases if quality competition increases from low to medium, but 
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the ISO 9000 percentage drops if the competition is high. This irregular relation can be explained 

by the fact that ISO 9000 only assures a minimum quality level, as discussed in the chapter 2. 

Hence, if the importance of quality is low, there are few incentives to conform to a quality 

standard. As the competition increases to a medium level, signalling the commitment to quality by 

a certification can be a competitive advantage. But if the competition is high, a minimum quality 

standard is not enough. 

Table15 shows that this mechanism is in place, when the product is easy to reproduce. When 

goods and services on the market are relatively similar, then ISO 9000 certification is a valuable 

tool to differentiate the product. The easier a product can be copied, the more the propensity to 

certificate is bound to increase. But, as with low quality, if a product is very easy to reproduce, 

ISO 9000 is not sufficient to differentiate from competitors and ISO 9000 propensity decreases 

sharply.  

Other characteristics of the competition, such as adaptation to customer wishes, price, 

advertising, and technological advance, are not statistically significant.  

Figure 16 Percentage of innovators by certification 

 

Source data: CIS 2006-MLQ. Notes:Financial and energy sector are excluded. Author calculations 
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As shown in Figure 16ISO 9000 and innovation have a positive significant association
96

. 

Being certified increases the propensity to be an innovator: 52.9% of certified companies are 

innovators, while only 30.3% of all non-certified companies are innovators. The intensity of this 

relationship varies by size and sector, as shown in Figure 17 and Figure 18.  

Figure 17 Certification and innovation by size 

 

Source data: CIS 2006-MLQ. Notes:Financial and energy sector are excluded. Author calculations 

The association of innovation and certification is stronger when the company has between 50 

and 249 employees, as shown in Figure 17, suggesting that the association is more robust for 

medium enterprises. For small companies, ISO 9000 is probably too expensive to obtain, while 

large companies could easily access more effective sources of knowledge (such as internal and 

external R&D) to support innovation activities. 

                                                 

96
 Innovators are the companies that have introduced a new product or service for the market or the firm, with a 

positive research and development expenditure. 
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Figure 18 Certification and innovation by sector 

 

Source data: CIS 2006-MLQ. Author calculations 

The relation of ISO 9000 and innovation is contingent to the sector. The percentage of 

certified innovators is higher in manufacturing and trade sectors, while the transport and real estate 

sectors do not present any evidence of certified innovation. In the real estate sector the certification 

appears to be of little significance. In the transport sector, few innovators are present among the 

certified companies. The results Figure 18 offers proxy the relevance of ISO 9000 for each sector 

and can better explain the propensity to certification by sector shown in Figure 9. 

4.5 Concluding remarks 

Chapter 4 described the dedicated dataset used to perform the econometric analysis of both 

chapter 5 and chapter6. The dataset was obtained combining the Luxembourgish Community 

Innovation Survey (CIS 2006) with the exhaustive list of ISO 9000 certified companies in 

Luxembourg. This database has the advantage to be representative of the whole economy 

including both service and manufacturing. I notice that extremely few financial and energy firms 

are certified. Moreover, firm characteristics influence certification propensity. For example large 

and international firms are more likely to be certified than national and small companies. 

Although, the descriptive statistics suggest interesting patterns of certification and innovation, a 

more refined analysis is needed to investigate the research questions considering simultaneously 

all relevant variables.  
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5 Why do companies choose to be ISO 9000 certified?
97

 

5.1 Introduction 

As shown in Chapter 3, literature on ISO 9000 is wide, but few empirical studies have 

assessed what factors drive the ISO 9000 certification in a large sample of companies. The current 

paragraph contributes to the research on quality system management investigating the driving 

forces of ISO 9000 certification. Adopting the signalling approach presented in Paragraph2.2, the 

current chapter draws some testable hypotheses about some features of the signalling effect of ISO 

9000. If companies uses ISO 9000 certification to send a signal about the quality of their products, 

ceteris paribus, ISO 9000 certification should be more likely if the company has some reputation 

gap (e.g. a company has started recently its activities) or operates in markets where it is difficult to 

distinguish quality (e.g. product and service are similar). Developing this argument, some 

hypotheses are drawn and empirically tested on using the dataset described in Chapter4.  

The current chapter contributes to ISO 9000 empirical literature investigating simultaneously 

innovative and not-innovative companies of both between manufacturing and service sectors
98

. 

Compared with some previous studies, this chapter considers certification to ISO 9000 version 

2000 that it is more strictly linked to TQM principles than previous versions. 

The current chapter models the decision of certification within a discrete decision model 

controlling for company characteristics (e.g. size) and sectors specificities. Indeed, company in 

different sectors can have different attitudes towards ISO 9000 certification. For instances, 

companies under the scope of CE marking can potentially be more likely to implement ISO 9000 

                                                 

97
 A paper based on findings of this chapter was submitted to International Journal of Productivity and Quality 

Management. Early version of this chapter appeared as joint paper with Mangiarotti Giovanni “Determinants of ISO 

9000:2000 Certification in Services and Manufacturing: an Empirical Analysis for Luxembourg” presented at the 

Conference LU2020 of “Luxembourg 2020” 4ème colloque luxembourgeois sur l’économie de la connaissance dans 

une perspective européenne 7, 8 & 9 décembre 2010. A previous version of the paper appeared as “Drivers of ISO 

9000 Certification: an Empirical Analysis in Service and Manufacturing Sectors for Luxembourg” in the proceedings 

of 13th QMOD conference on Quality and Service Sciences ICQSS 2010, 30th August 30 – 1st September. 

98
Only recently Hudson & Orviska (June 2011) and Pekovic (December 2010) investigate both manufacturing and 

service firms, but these researches have a different focus. 
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than other manufacturing companies, because ISO 9000is related to the conformity assessment 

procedures for the CE marking.
99

 

The chapter is organized as follows. Paragraph 5.2 draws testable hypothesis based on the 

signalling theory and describes the variables used in the quantitative analysis. Paragraph 5.3 

presents the econometric model and paragraph 5.4 discusses the results. Further specifications are 

presented in paragraph 5.5. Conclusions and further research directions are proposed in paragraph 

5.6. 

5.2 Theoretical considerations and hypotheses development 

The current chapter investigates the decision of a company to obtain the ISO 9000with an 

econometric model based on the signalling effect of the certification discussed in chapter 2. The 

signalling theory applied at the case of quality management standard suggests that ISO 9000 

certification can signal to market some unobserved ability of the companies. Compliance to ISO 

9000 requirements can signal to less informed part (e.g. remote customers) commitment to quality 

and the ability of company to meet stakeholder expectations. If ISO 9000 certification facilitates 

the distinction between high and low quality companies, then certified companies can more easily 

access to new markets (Clougherty & Grajek, 2008) or grow faster (Terlaak & King, 2006). 

As shown in paragraph 2.3.1, the market is in separating equilibrium if certification is 

valuable high quality, but not for the low quality companies. That means that holding the benefits 

of ISO 9000 constant, the total cost of ISO certification has to be lower for high skilled and quality 

companies, then for low quality low skilled companies. If this is not the case, low quality 

companies can find it convenient to certify and all companies in the market would be ISO 9000 

certified
100

. Thus, ISO 9000 can be investigated focusing the cost function of certification to test if 

more skilled companies are certified and less skilled are not. 

                                                 

99
 For more details please see Chapter 1. 

100
 In this respect, the costs of ISO 9000 certification include overhead expenses of setting up a quality management 

system, plus the internal and external auditing cost (Casadesús & Karapetrovic, 2005). It is reasonable to expect that 

companies with a more advanced quality management system need less time and money to be ISO 9000 certified. As 

shown in chapter 1 Table 6, the estimates of the9000store.com confirm this expectation. For instance the consultant 

cost for supporting the process of ISO 9000 certification in a company of 26-100 employees is estimated $5,600 in 

case of good quality management system compared to $14 000 in case of none quality management system. 

http://the9000store.com/ISO-9000-Tips-How-Much-Does-it-cost.aspx#125no 

http://the9000store.com/ISO-9000-Tips-How-Much-Does-it-cost.aspx#125no
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However, it is difficult to observe the skills of a company and the quality of products; 

therefore, the current chapter adopts another strategy. Instead of focusing on the cost of ISO 9000 

certification and the skills of companies, the study focuses on the benefits of the certification 

considering that the signalling effect should be more important in case it is more difficult to detect 

the attributes of the ability of the company. Thus, ceteris paribus, ISO 9000 certification should be 

more likely when customers have more difficulties to assess the attributes of the company or the 

market is more opaque. For example, ceteris paribus, it is easier to gather information and assess 

the ability of closer company then a more remote company. Therefore, companies active on the 

international market should be more likely to certify then a comparable company active in local 

market. 

The rest of the paragraph discusses in details the drivers of ISO 9000 certification that are 

relevant for the certification decision. The study focuses on the variables that are related to the 

signalling effect of certification controlling simultaneously for other relevant characteristics. More 

precisely, the study controls for company characteristics (e. g. size) and market features (sector of 

economic activity). Theoretical considerations are discussed for each considered driver and a 

summary is proposed in Table 16
101

. Detailed description of variable codification and some 

statistics are provided in Table 17 and Table 18.Paragraph5.4 discusses the results of the model. 

 

Drivers of ISO 9000 certification 

Company maturity (start-up): Reputation is an important factor of success for company 

especially, when attributes are difficult to observe. Indeed, consumers may use information of 

products produced by the firm in the past to infer present attributes (Shapiro, 1983 p. 659). 

Provided that start-ups have no previous history, customers cannot use these information to assess 

the ability of the company and therefore start-ups are more likely to suffer of more severe 

reputation gap, especially if more innovative (Backes-Gellner and Werner, 2006). From a 

signalling point of view, start-up could be more likely to certify because certification can be a 

                                                 

101
Potentially, adopting a cost benefits approach, the variables could be grouped in costs and benefits of ISO 9000, as 

in previous version of this study. However, in the current chapter, the variables are not presented in a particular order, 

because a random utility model is adopted. Moreover, due to data availability, sometimes, a clear distinction between 

cost and advantage could be not so straightforward. For example, the lack of certification in a context of high 

advertisement competition could be explained as extra cost or as reduced benefit. ISO 9000 can be an unnecessary 

cost, because the company is already investing in advertisement or alternatively the benefits of ISO 9000 (signalling of 

minimum quality) are not enough to justify the certification.  
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signal to reveal quality, fill reputation gaps (Shapiro, 1983) and could help to increase reputation 

(Staw & Epstein, 2000).
102

 

In line with previous studies for Luxembourg (Asikainen 2008), specification 1 defines start-

up companies as those less than five years old. Alternatives definition of start-ups/ maturity of the 

process are object of dedicated analysis in 5.5.2. 

 

H1 Start-ups are more likely to be ISO 9000 certified than well established companies 

 

International market: ISO 9000 is a well-recognized international standard and the third 

party certification can reduce transactional cost (Terlaak & and King, 2006). Positive effects of 

ISO 9000 on trade and Foreign Direct Investment are detected empirically and they are 

particularly significant for developing countries (Clougherty & Grajek, 2008). Anderson et al. 

(1999) report that exporting companies are more likely to certify compared to company active 

in national market. ISO 9000 certification can be particularly important in the case of 

developing countries, when the information asymmetries are more severe (Hudson & Jones, 

2003). Pakistan companies perform better in export market if ISO 9000 certified (Masakure et 

al., 2009). Potoski & Prakash, (2009) find further evidence that ISO 9000 increases 

international commerce, because it reduces information asymmetries. The current study 

evaluates the impact of the main market on certification propensity by distinguishing between 

local market and international market. To take into account the specificities of the 

Luxembourgish economy, the local market includes the national market as well as the 

neighbouring regions of the “Grande Région”.
103

 The international market includes both EU 

and extra-EU countries. 

H2 Companies active on international markets are more likely to be ISO 9000 certified 

than companies active on local market. 

Intense advertising competition: Some attributes of product and company can easily be 

assessed before the purchase (e.g. size of shoes or colour of clothes). Other attributes are observed 

                                                 

102
Staw and Epstein (2000) build their research on TQM, but their rationales can be easily extended to ISO 9000 

103
Grande Région includes: Luxembourg, Saarland and Rheinland-Pfalz (Germany), Lorraine (France), Wallonie et 

Communauté française et germanophone de Belgique (http://www.granderegion.net/fr/index.html) 
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only after the purchase (e.g. reliability of car)
104

. If attributes are easily observed, customers have 

all relevant information and there is no need of marketing expenses. Therefore, high advertising 

expenditures can indicate that products and services on the market have attributes that are difficult 

to be observed (Nelson 1974). Considering advertising expenditures as proxy of intangibility of 

the attributes of the products, Terlaak & King (2006) find evidences that ISO 9000 certified 

company growth faster than non-certified in market with high advertising intensity. 

In the current study, the advertisement competition is self-assessed by the survey respondents 

and measured through a dummy dichotomous variable distinguishing between low and high level 

of competition. 

 

H3Companies active in market where competition is characterized by intense advertising 

competition are more likely to be ISO 9000 certified than companies active in markets where 

advertising competition is lower. 

 

Similar goods and services: Similar goods and services can be easily imitated by competitors, 

competition is high and pressure on the price and margins can be really strong. Companies have an 

incentive to reduce competition differentiating their products and services (Shaked & Sutton, 

1982). Indeed, certification is used for marketing reasons (Corbett et al. 2005; Sampaio et al., 

2009). ISO 9000 certification assures that the company respects some management requirements, 

and not a superior quality of the products, as shown in Chapter 1. However, as argued by 

Wernerfelt (1988) “umbrella” reputation of the firm itself can be a signal of quality of each single 

product. Assuming that ISO 9000 certification changes perceptions of quality, companies have an 

incentive to differentiate their product and service by means of certification
105

. In the current 

study, the similarity of goods and service is self-assessed by respondents in terms of how easily 

competitors can imitate the company products. 

                                                 

104
The first type of attributes is known as search attributes, the latter as experience attributes (Nelson 1974). 

105
It is possible to consider two extremes scenarios: first, all companies in the market are certified and second, no 

company is certified. In case all companies are certified, ISO 9000 fails to signal high quality firms, but ISO 9000 

becomes a prerequisite for operating in the market. Interesting, the second scenario is not likely because the incentive 

to certify is particularly high if other competitors are non-certified. These extreme scenarios are known as pooling 

equilibrium and chapter 2 describes the required conditions when these scenarios are not occurring. 
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H4Companies active in market where goods and service are similar are more likely to be ISO 

9000 certified than companies active in markets where goods and service are more differentiated 

 

Sector specificities  

Legal requirements 

Institutional and legal pressure can influence the implement ISO 9000 standards (European 

Commission 2000; Guler et al. 2002). For this reason, current paragraph shortly analyses the 

legislation related to ISO 9000 in different sectors especially in manufacturing and financial 

sector. 

Some products need to respect some applicable directives to be freely traded in the European 

Union
106

. The legislation requires the CE marking on the good to show that the manufacturer 

complies with all provisions of the applicable directives. Some directives require strict conformity 

assessment including requirements for a proper quality system
107

. Compliance to ISO 9000 

standards is one possible option to fulfil the requirements for quality assurance
108

. 

Therefore, it is important to control for companies active in sector where product have CE 

marking. Anderson et al. (1999) report that American companies operating in sectors under the 

scope of European CE marking are more likely to be ISO 9000 certified compared to companies of 

other manufacturing sectors. As shown in annex 8.3, the current research control for CE marking 

effect distinguishing between manufacturing company producing goods with the scope of the CE 

directive and other manufacturing companies. 

Regarding the financial sector, it has to be pointed out that, according to the Law number 27 

of 5 April 1993, all the financial sector professionals in Luxembourg (Professionnels du Secteur 

                                                 

106
Regulation (EC) No 765/2008 of the European Parliament and of the Council of 9 July 2008 setting out the 

requirements for accreditation and market surveillance relating to the marketing of products and repealing Regulation 

(EEC) No 339/93 

107
More precisely, applicable directives prescribe different conformity assessment according to type and degree of risk 

involved (i.e. modules). The less strict assessment allow to the manufacture to declare conformity with essential 

requirements (i.e. module A). Other modules involve product (i.e. module D), production (i.e. module E) and full 

quality assurance (i.e. module H) and can require to third party (notified body) to issue a certificate of conformity. 

108
 See footnote 18 at paragraph 1.4 for more details. 

http://www.lff.lu/fileadmin/redaction/documents/Legal_texts/1993_04_05_SF_v2009.pdf
http://www.lff.lu/fileadmin/redaction/documents/Legal_texts/1993_04_05_SF_v2009.pdf
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Financier – PSF) need an authorization from a Financial Supervision Authority (Commission de 

Surveillance du Secteur Financier – CSSF). The CSSF authorization and supervision assures that 

PSF have the quality requisites to operate. It is important to note that the financial sector regulation 

is similar across European countries according to the EU Directive 2000/12/CE dated March 2000. 

In a previous study on service sector for Germany, Blind & Hipp (2003) report that really few 

financial companies are ISO 9000 certified. If the CSSF authorization is mandatory for financial 

companies, it is very likely that a voluntary minimum quality standard is redundant. This may 

explain why the number of certified firms in the financial sector is extremely small and therefore 

not included in the sample. The empirical analysis accounts for sectorial differences by including 

industrial sectors dummies. 

In addition, the research investigates different pattern of ISO 9000 certification in service and 

manufacturing sectors by analysing them separately. 

Changing environment: ISO 9000certification can be less effective if market condition or 

technology changes rapidly (Benner & and Tushman, 2002). Therefore, it can be expected that 

companies perceiving that their environment is rapidly changing market are less likely to be 

certified compared to company facing more stable market condition. According to Anderson et al. 

(1999, p33) “firms that compete on the basis of process or product innovation have less incentive 

to seek certification”. This study accounts for market dynamics through respondents’ assessments 

of speed of change in production’s technologies and products lifespan. These are measured by a 

dummy dichotomous variable distinguishing between low and high intensity of change. 

Competition: Competition can impact ISO 9000 certification, therefore the model accounts for 

intensity of different type of certification
109

. In the current study, the competition environment is 

described by a set of dichotomous dummy variables self-assessed by the survey respondents. The 

dummies are measuring the intensity of threats generated by competitors, the costumers focus and 

price competition on the market 

Company controls 

Size: Compared to smaller companies, large companies have more financial and human 

resources to dedicate to certification, but in absolute terms, the certification is more expensive for 

                                                 

109
 From “organizational benefits” point of view, ISO 9000 adoption is a source of competitive advantage (Blind & 

Hipp 2003) and can support the reduction of defects and costs (Han at al. 2007). Thus, it would be plausible that 

higher competition pressure should lead to higher incentive to certify. 
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larger companies. Since ISO 9000 certification patterns can differ among companies with different 

financial resources, it is important to control for size
110

. In the model (regression 1), company size 

is measured by the number of employees expressed in logarithm. Further elaboration adopt 

alternative measurements of size (number of employment and size classes) in Paragraph5.5.1 

Group status: Companies can differ not only in terms of size but also in terms of structure. A 

small company that is part of a large group have different financial and human resources than an 

independent company with similar size. This fact is particularly relevant in the case of 

Luxembourgish economy that is a small open economy characterized by the presence of many 

companies that are part of international groups. For this reason, the model considers group status 

with a dichotomous dummy indicating whether the company belongs to a group. 

Turnover per employee:  

According to the organizational point of view, ISO 9000 certification should make possible 

better management and increase the performance of the companies
111

. Given that turnover varies 

considerable among different sectors (e.g. real estate firms have higher turnover per employee than 

construction firms), a better indicator of productivity could be added value per employee because 

it is less sensitive to the market. However, due to data availability, the model uses turnover per 

employee, expressed in logarithm. It is worth to notice that studying innovation and productivity in 

both manufacturing and service sector, Johansson & Lööf (2009) find that turnover per employee 

reported in CIS data is a good approximation of value added per employ productivity as reported 

in register data. 

R&D: ISO 9000 certification and innovation expenditures are both part of the strategic 

planning of the company. As noted by Blind &Hipp (2003p. 668) “it may exist a substitutive or a 

complementary relationship between being innovative and implementing ISO 9000”. Most of the 

results of R&D expenditure are intangible and not easily observed, Terlaak and King (2006) test 

for the positive relationship between ISO 9000and R&D expenditures. The authors consider 

                                                 

110
Empirically, previous studies have detected a positive relationship between certification propensity and size. The 

cost of certification and implementation of quality management system increases with size, but less than 

proportionally. The total cost of ISO 9000 certification increases with size but the average cost per employee 

decreases (Casadesús & Karapetrovic, 2005; 2010). 

111
In assessing the impact of ISO 9000, a common problem is that certified companies have higher business 

performance both before and after the certification. In this case, it is not easy to infer whether ISO 9000 had a positive 

impact on business performance or whether the companies with higher business performance decided to certificate. 
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average market R&D intensity as a measure of intangibility on the market, but find no stable 

positive impact to the certification propensity. Similar modelling can be not appropriate in current 

research. Since Luxembourg economy is small and international, considering only Luxembourgish 

companies to calculate the average R&D intensity on the market can be misleading. Instead, the 

current study investigates ISO 9000 propensity controlling for R&D intensity at firm level. The 

variable is defined as the ratio between R&D expenses and total turnover, expressed in percentile. 
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Table 16 Drivers of ISO 9000 certification 

Variables Short explanation Measurement 

Company maturity 

(start-up) 

Standards can fill reputation gaps and can be 

more useful for start-ups that have not 

reputation. 

Start-up is defined as a company 

less than 5 years old. Dummy 

variable for start-up companies. 

International 

markets 

If quality is better perceived when the 

producer is closer, then ISO 9000certification 

is more common among companies active 

into international markets  

International market is self-assessed 

by the respondents. 

Dummy variable codified as 

national and Grande Région vs. 

European and extra European 

Intense advertising 

competition 

If advertising expenses indicates that quality 

attributes are difficult to be observed, then 

companies facing intense marketing 

competition are more likely to certificated 

Intensity of advertising competition 

is self-assessed by the respondents. 

Dichotomous dummy variable is 

codified as low vs. high. 

Similar goods or 

service 

If product appear similar, ISO 9000 can be 

used for signalling superior quality to the 

market and differentiate from competitors 

Degree of similarity is self-assessed 

by the respondents. Dichotomous 

dummy variable is codified as low 

vs. high. 

S
ec

to
r 

sp
ec

if
ic

it
ie

s Legal 

requirement 

In some sectors, ISO 9000is strictly related to 

quality production requirement of CE 

marking (European union 2000) 

Dummy variable for manufacturing 

companies belonging to sectors in 

the scope of CE directive 

Changing 

environment 

In a changing markets, the standardization of 

procedures can be more difficult because the 

new changes in the market can require 

change in the procedures 

Market dynamism is self-assessed 

by the respondents. Dichotomous 

dummy variable is codified as low 

vs. medium-high. 

C
o
m

p
an

y
 c

o
n
tr

o
ls

 

Size Setting a quality management system and 

implementation ISO 9000 is a fixed cost that 

larger company can easily spread (Casadesús 

& Karapetrovic, 2005) 

Number of employees, in logarithm 

Competition If ISO 9000 is recognized as an effective 

source of competitive advantage then 

companies facing a strong market 

competition can be more likely to certify 

(Blind & Hipp, 2003) 

Intensity of competition regarding 

competitors, customers and prices 

are self-assessed by the 

respondents. For each measure, one 

dichotomous dummy variable is 

codified as low vs. high. 

Group status When the complexity of a company increases 

and a consistent system can be required 

(Blind & Hipp, 2003) 

Group status proxies for 

complexity. Dummy variable for 

firms belonging to a group. 

Turnover per 

employee 

Setting up a quality management system is 

less expensive for more efficient companies 

(Corbett et al., 2005). 

Turnover per employee, in 

logarithm. 

R&D  ISO 9000 certification and innovation 

expenditures are both part of the strategic 

planning of the company 

R&D intensity is defined as the 

ratio between R&D expenses and 

total turnover, expressed in 

percentile. 
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Table 17 Percentage of ISO 9000 certified company by dependent variables. 

Dummy variables  Values 
% ISO 9000 

certified 

Company maturity 
Start-ups 

 

Yes .03 

No .11 

International market 
Principal market 

(dichotomous dummy) 

National and 

Grande Région 

Market 

.07 

European and 

Extra EU Market 
.16 

Intense advertisement 

competition 

Advertisement competition 

(dichotomous dummy) 

High .04 

Low .11 

Similar goods or service 

Goods or service are easily 

imitated by competitors  

(dichotomous dummy) 

High-medium .11 

Low .10 

Changing environment 

Technological and market 

changes  

(dichotomous dummy) 

High-medium .10 

Low 12 

Sectors 

Manufacturing 

Manufacturing 

with CE Marking  
.15 

Manufacturing 

without CE 

Marking 

.14 

Services 

Trade .11 

Transport .04 

IT and other 

service 
.11 

Competition 

Threats from actual and 

potential competitors 

(dichotomous dummy) 

High-medium .10 

Low .10 

Customer focus  

(dichotomous dummy) 

High-medium .09 

Low .15 

Price competition 

(dichotomous dummy) 

High .11 

Low .09 

Group status 
Group status 

(dichotomous dummy) 

Yes .16 

No .06 

Source data: CIS 2006-MLQ Notes:Financial and energy sector are excluded. 

Table 18 Employees mean of ISO 9000 certified and non-certified 

Continuous variable  

Employees 
mean employees for no-ISO 9000 companies 52  

mean employees for ISO 9000 companies 179 
Source data: CIS 2006-MLQ. Notes:Financial and energy sector are excluded. Author calculations 
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5.3 Econometric Model 

The current paragraph investigates empirically the drivers of ISO 9000 on the propensity to 

certificate accounting simultaneously for the effect of all relevant variables identified in paragraph 

5.2.The general framework is the qualitative response model that link the probability that an event 

occurs and a set of factors (Greene 2003 p. 664). The depended variable - ISO- is codified as a 

dichotomous dependent variable that can have value 1 if the company is certified at least one year 

between 2004- 2006 and value 0 if the company is non-certified. 

As the dependent variable can assume only two values (i.e. certified or non-certified), a binary 

choice model is adopted. ISO 9000 certification is voluntary; therefore I can adopt the 

interpretation provided by the random utility choice as presented by Greene (2003)
112

. It is 

possible to define 
isoU  as utility associated with certification and 

isonoU 
 as the utility associated 

with the lack of certification. The observed choice between the two alternatives (certification or 

not certification) discloses which utility is greater for individual company, but utilities remain 

unobserved. The observed indicator is 1 if 
isonoiso UU   and 0 if 

isonoiso UU  . The random utility 

model can be formulated as linear in the parameters as: 

 

and  

 

Where iso  and isono are respectively the parameters associated with the vector X  , that is 

the exogenous set of variables (or attributes) describing companies characteristics (already 

presented in Table 16). 

Defining ISO  as a dichotomous dependent variable that can assume value 1 if company is 

certified at least one year between 2004- 2006 and value 0 if company is non-certified, the model 

is 

                                                 

112
Greene (2003 pp. 665-670) reports that equivalent qualitative response model can arise in three contexts: 

 Regression approach 

 Latent regression – index function models 

 Random utility model 

isoiso

iso XU   isonoisono

isono XU 
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The definition of the distribution of the error term   determines the definition of the model. 

If  has a normal distribution, the model will be a probit, if the   is distributed as a Logistic 

the model will be a Logit. 

On theoretical ground it is difficult to justify the preference for logit or probit. “In most 

applications the choice between the two seems not to make much difference“(Greene 2003 p. 667). 

The estimation of  with a logit differs of a factor of 
6

2
due to different measurement scale 

(Danielis 2005)
113

. 

Assuming that  is distributed as a logistic and utility are linear in the parameter, following 

Danielis, (2005p. 37), the logit model can be written as: 

 




































isono
X

iso
X

e

xISO


1

1
1Prob

 

The value  is a scale parameter usually equals 1,    is the transpose vector of parameter and 

X is the vector of the attributes (characteristics) of companies. 

Estimation results are presented in Table 19. The model is estimated for all sectors jointly as 

well separately for manufacturing and services. Table 20 allows comparison between current 

estimation results and findings of previous empirical studies (Anderson at al. 1999; Blind & Hipp 

2003; Pekovic and Galia 2010; Hudson and Orviska 2011). In comparing the results, it is 

important to point out that the current research is the only one using data about ISO 9000:2000 that 

                                                 

113
See annexes for further details. 
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is more strictly linked with TQM principles than earlier versions of ISO 9000 and potential rigidity 

and pitfalls are mitigated. 

5.4 Analysis of results 

Before discussing the results of the regressions in Table 19 it is important to point out that 

magnitude of coefficients of the two subgroups (manufacturing and service) have to be cautiously 

interpreted, because scale parameters among groups are not necessarily the same (Scarpa and 

Green p. 103) and differences can be only apparent (Allison, 1999). Statistical significance can be 

compared because “the coefficients and standard errors are consistent within each group (Hoetker 

p. 338). 
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Table 19 Probit estimation 

Variables / Statistics 

Estimates 

1 

Overall 

2 

Manufac. 

3 

Service 

Company maturity (start-up) 
-.962*** -.849** -1.284*** 

(0,000) (0,018) (0,003) 

International markets 
.387* .714** .115 

(0,076) (0,013) (0,702) 

Intense advertisement competition 
-.673** -.643 -.755** 

(0,013) (0,200) (0,044) 

Similar goods or service 
.014 .204 -.012 

(0,939) (0,429) (0,959) 

S
ec

to
r 

sp
ec

if
ic

it
ie

s 

Manufac. 

Legal requirement(manufac. 

with CE Marking) 

.003 -.027  

(0,990) (0,918)  

Other Manuf. Baseline Baseline - 

Services 

Trade 
.231  Baseline 

(0,413)   

Transport 
-.601**  -.701* 

(0,044)  (0,058) 

IT and other service 
.239  .118 

(0,388)  (0,724) 

Changing environment 
-.092 .451 -.207 

(0,726) (0,400) (1,511) 

Competition 

Competitors’ threats 
.208 .452 .266 

(0,487) (0,291) (0,452) 

Customer focus 
-.412 -.214 -.519 

(0,106) (0,572) (0,121) 

Price 
.253 .340 .281 

(0,219) (0,205) (0,300) 

C
o
m

p
an

y
 c

o
n
tr

o
ls

 

Size (Employees –logarithm-) 
.384*** .383*** .293*** 

(0,000) (0,003) (0,006) 

Group status 
.201 .494 .102 

(0,345) (0,138) (0,698) 

Turnover per employee 
.098 .250 .065 

(0,226) (0,116) (0,532) 

R&D intensity 
.001 .008** -.002 

(0,617) (0,008) (1,495) 

Constant 
-3.902*** -7.502*** -2.675* 

(0,001) (0,000) (0,086) 

ISO 9000 certified 114 44 70 

Sample size 1140 310 830 

Model fit 

Pseudo R
2
 

McKelvey & Zavoina's 0.567 0.678 .609 

Nagelkerke .354 0.559 .277 

McFadden's .209 0.404 .148 

McFadden's Adj. 0.163 0.270 .085 

Weighted estimations. Robust p-value in parentheses;*** p<0.01, ** p<0.05, * p<0.1 

Source data: CIS 2006-MLQ. Notes:Financial and energy sector are excluded. Author calculations 

Assuming that start-ups suffer a reputation gap and ISO 9000 can be an effective tool for 

signalling the ability of the companies, a positive relationship was expected (H1). But the results 



 

103 

 

show that the ISO 9000 is negative correlated with start-up. Therefore H1 cannot be accepted at 

conventional statistical level. Considering that in the first years after their establishment, the 

companies’ processes are not yet formalized, a possible explanation of this surprising result is that 

ISO 9000 may serve the purpose of optimizing mature business activities rather than signalling 

ability and commitment to quality for new entrants. Similarly, it can be argued that in a cross-

sectional setting, start-ups are, on average, less skilled than older firms, because many start-ups 

will not remain in the market
114

. The hypothesis of a smaller propensity to certification for newly 

established companies had already been advanced. Anderson et al. (1999 p.33) argues that “it is 

likely that the benefits of attaining ISO 9000 certification for a particular production process are 

related to the stability and maturity of the process”. No empirical test had been attempted before 

the recent work of Hudson & Orviska (June 2011) find a negative relationship between ISO 9000 

certification and log of age of the company
115

. 

H2 suggests a positive relationship between trade and certification arguing that more remote is 

the supplier, more difficult it is to observe its ability. Companies operating in the international 

market are more likely to obtain ISO 9000 certification than companies focusing on the domestic 

market. Results substantially confirm H2. However this correlation is not statistically significant at 

conventional levels, when the sample is restricted to service sector. 

According to H3, it a positive relation between ISO 9000 and advertisement competition was 

expected, but the results show that the relationship is negative when all sectors are considered. It 

seems to be statistically significant for services but not for manufacturing
116

. A plausible 

explanation for this result is that intense advertisement competition indicates that quality is 

difficult to be recognized in the market, but at the same time, probably advertising is itself a signal 

that can be complementary or substitute of the signal sent by the certification. Results of this 

regression suggest that if advertising competition is really intense, probably ISO 9000 is redundant 

or not effective, particularly on the service sector. However, further theoretical and empirical 

research on this issue is needed. 

                                                 

114
We are grateful to an anonymous reviewer for suggesting this interpretation. 

115
 Different definitions of start-up specification in paragraph 5.5.2 suggest that certification and age is not linear. 

116
The negative relationship between advertisement expenditure and ISO 9000 certification was detected in an early 

study of US and Canadian public listed company (Anderson et al. 1999). 
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A positive relationship between certification and similarity of goods and service is suggested 

by H4. The results show that in case of whole sample and in manufacturing, the sign is in line with 

expectation, but the correlation is not statistically significant. It can be concluded that there is not 

enough evidence to reject the hypothesis that certification is more likely when the goods and 

service cannot be easily distinguished because similar. 

After discussing hypotheses, variables of control can be of some interest. Certification 

patterns for services and manufacturing appear not too dissimilar, but more formal tests are 

performed in following paragraphs to investigate this issue. Unlike the findings of Anderson et al. 

(1999) for USA and Canada, results for Luxembourg suggest that companies complying with the 

requirements of CE marking are not significantly more likely to certificate than other 

manufacturing enterprises. 

Results for service sectors can be compared with Blind & Hipp (2003), Pekovic (December 

2010) and Hudson and Orviska (June 2011) that use similar modelling to different countries. 

Estimations results show that IT and other business services in Luxembourg are not more likely to 

certify than companies in trade. This result can be partially explained considering that the 

Luxembourg legislation requires IT companies operating in financial sector to obtain the same PSF 

status as financial companies, requiring therefore CSSF authorization to operate. As already 

pointed out, it is expected that mandatory authorization decrease the propensity to ISO 9000 

certification. As for transport, the coefficients obtained in previous studies are opposite in sign, 

suggesting the need of further investigations. For this reason, transport companies are selected for 

the multiple-case study of chapter 7 to investigate further certification patterns in this specific 

sector. The fast changing environment and competition variable are not are not statistically 

significant at conventional levels for all samples
117

. Competition variables have a positive sign for 

competitors’ threats and price competition but not for costumer focus. The results in Table 19 

indicate that size is statistically significant all samples the propensity to certificate increases with 

size. Previous studies present similar patterns as documented in Table 20. Further specifications of 

size are developed in Paragraph5.5.1.Belonging to a group appears positive but not statistically 

significant at conventional levels. Previous studies, find positive and statistically significant 

positive relationship. Moreover, I notice that there is no statistical evidence that companies with 

higher turnover per employee firms are more likely to certificate in both manufacturing and 

                                                 

117
Testing variables jointly, estimates are not statistically significant at conventional levels 
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service sector. R&D intensity is not statistically significant for service sector, but it is correlated 

with ISO 9000 certification in manufacturing, unlike the findings of Anderson et al. (1999). 

Finally, I notice that the measures of goodness of fit reported in Table 20 are satisfactory for 

all samples considered. Further elaborations and specifications are proposed in paragraph 5.5. 
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Table 20 Estimation result compared with previous studies 

 
Anderson 

et al. 

(1999) 

Blind & 

Hipp 

(2003) 

Pekovic (2010) Hudson & Orviska (2011) Current research 

Dependent variable 
ISO 9000 

1987-1994 

ISO 
9000  

1994 

Certification or 
accreditation on the 

quality system, 

technical skills or 
safety (e. g. ISO 9001 

EAQF etc.) 

Internationally-recognized 
quality certification (e.g. ISO 

9000and ISO14000:2004) 

ISO 9000 :2000 

Country 
USA and 
Canada 

Germany France 
30 states in central, eastern 

Europe and Asia 
Luxembourg 

Model Probit Probit 
Probit with sample 

selection 
Probit Probit 

Sectors 
Manufac. 

(listed firm) 

Service 
innov. Only 

(No finan.) 

Manufac. 
Services 

(No finan.) 
Overall Manufac. 

Service 
(No 

finan.) 

Overall Manufac. 
Service 

(No finan.) 

Sample size 2479 1436 4622 6146 11051 4987 6064 1140 310 830 

Percentage and 

Number of ISO 9000 
certified companies 

21% (514) 
About 

12% 

62% 
(early 

2624; 

new 253) 

34% 
(early 

1808; 

new 334) 

28% 35% 22% 
10% 

(114) 

14% 

(44) 
8% (70) 

Size 

(+)*** (+)*** (+)*** (+)*** (+)*** (+)*** (+)*** (+)*** (+)*** (+)*** 

Market 

value 
equity 

(logarithm) 

Empl. class 
1-19; 20-

49; 50-

249; 
250+ 

Empl. 

Class. 

20-49; 
50-199; 

200-

499;500+ 

Empl. 

Class 20-

49;50-
199; 200-

499;(500

+ 

Empl. 
Class 1-

19; 20-

100; 
101+ 

Empl. 
class 

1-19; 20-

100; 
101+ 

Empl. 

class 

1-19; 
20-

100; 

101+ 

Employees 
(logarithm) 

Company maturity - - - - 

(+)** 

(Log firm 

age) 
(+) (+)* 

(-)*** 

(=<5 

years) 

(-)** 

(=<5 

years) 

(-)*** 

(=<5 

years) 

Intense advertisement 
competition 

(-)** - - - - - - (-)** (-) (-)** 

Company quality 

(Labour Productivity) 
- 

(-) 

Dummy  - - - - - (+) (+) (+) 

Changing 

environ. 

(R&D 

intensity) 
(-)** 

Only 
innovative 

companies 
- - - - - (+) (+)** (-) 

Fast 
changing 

market 

- - 
(-) 

(innov.) 
(-)* 

(innov.) - - - (-) (+) (-) 

 Group - (+)** (+)* (+)* (+)*** (+)*** (+)*** (+) (+) (+) 

Compet. 

Threats 

Competitor

s 

- (-) - - 

(-) if dom. 

(+)*** if 

foreign 

(-)** if 

dom. 
(+)*** if 

foreign 

(+) if 
dome. 

(+)*** 
if 

foreign 

(+) (+) (+) 

Customer 

focus 
- (+)** (+)*** (+)*** (-) (+) (-)** (-) (-) (-) 

Price - (+) (+)*** (0)    (+) (+) (+) 

Homogeneous goods 

or service 
- (+)** - - - - - (+) (+) (-) 

International market (+)*** (+) 

(+)*** 

Export 
by 

turnover 

(+)*** 

Export 
by 

turnover 

(+)*** (+)*** (+)*** (+)* (+)** (+) 

Legal requirements 
(+)*** CE 

marking  (+)*  

Government 

- 
(-)*** 

Industry 

dummies 

(+)***In
dustry 

dummies 
- 

(+)***In
dustry 

dummies 
- (+) (-) - 

Other Manufac. Base - 
Base 

(construction) 
Base  Base  

Base Base - 

Trade - Baseline - (-)***   (-)*** (+) - Baseline 

Transport - (+)*** - Base   (-)*** (-)** - (-)** 

IT and other service - (+)*** - 

(+) 

sector 

dummies 

  (-) (+) - (+) 

Model fit 
Pseudo R2 

McFadden 
.231 

Unspecified 
R2 .182 - - 

McFadden 
.212 

McFadden 
.224 

McFadden 
.187 

McFadden 
.24  

McFadden 
0.38  

McFadden 
.24  
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5.5 Further elaborations 

The current paragraph is dedicated to better elaborate selected aspects of the model presented 

in Table 19 (specification 1, 2, 3). More precisely, next paragraph will discuss: 

 Different specification of size 

 Different definition of company maturity 

 Differences between manufacturing and service 

 International market and services 

5.5.1 Different specification of size 

As presented in paragraph 1.4 the monetary cost of achieving ISO 9000 certification increases 

with size. For instance, in Cataluña, 82% of companies report ISO 9000 implementation cost 

ranging from 6000€ to more than 32000€ (Casadesús and Karapetrovic, 2005 p. 590). The same 

study reports that the implementation cost decreased over time and that ISO 9000 certification is 

more expensive for small companies than for large firms due to overhead costs of implementation. 

While only 10% of small companies report implementation cost per employees of less than 50 €, 

almost 95% of large companies report an average cost below 50 €. This fact suggests that the 

implementation of ISO 9000 increase less than proportionally with the size. 

A positive relationship between size and ISO 9000 certification is shown in Table 21. 

Specification 4 measures size as number of employees. However, the same increase of 

employment has different effect in large and small companies. That is, the effect of 10 more 

employees in a company of 20 employees is larger than 10 more employees in a company of 250 

employees. It is reasonable to expect that employment increases certification propensity less than 

proportionally. 

Based on these considerations, specification 5 adopts the natural logarithm of number of 

employees to account for the nonlinearity of size. 

An alternative specification of size can be to group employment in classes. The 

Luxembourgish economy is characterized by the presence of few very large companies. This 

specification has the advantage to be more robust to extreme values of employment and reduce the 

eventuality that few large companies influence the estimations. Therefore, specification 6 of Table 
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21 proxies size using different class of employees. The usual classification of Eurostat is used to 

group classes of employment. 

Table 21 different specification of size 

Logit model 
4 

Number employees 

5 

Ln employees 

6 

Empl. classes 

Dependent variable: ISO 9000 certification Coef. P>z Coef. P>z Coef. P>z 

Company maturity -1,924 0.000 -1,803 0.000 -1,682 0.001 

International Market 0,894 0.018 0,737 0.061 0,796 0.045 

Intense advertisement competition -1,206 0.032 -1,268 0.024 -1,369 0.012 

Similar goods or service 0,150 0.669 0,071 0.848 0,095 0.803 

Legal requirement (manufac. with CE Marking) -0,038 0.924 -0,020 0.963 -0,068 0.875 

Other Manuf. base 
     

Trade 0,078 0.883 0,432 0.438 0,447 0.405 

Transport -1,570 0.011 -1,369 0.025 -1,401 0.021 

IT and other service 0,094 0.852 0,444 0.424 0,461 0.403 

Changing market -0,276 0.599 -0,131 0.798 -0,243 0.650 

Competitors’ threats 0,406 0.507 0,343 0.579 0,340 0.545 

Customer focus -0,681 0.132 -0,837 0.081 -0,688 0.158 

Price 0,447 0.252 0,395 0.340 0,337 0.404 

Employees (number) 0,001 0,004 
    

employees (ln) 
  

0,697 0.000 
  

emp. class10-19 
    

baseline 
 

emp. class 20-49 
    

2,452 0.003 

emp. class50-99 
    

2,862 0.000 

emp. class100-249 
    

3,382 0.000 

emp. class250 + 
    

3,603 0.000 

Group status 0,781 0.040 0,428 0.296 0,258 0.521 

turnover per employee 0,155 0.296 0,184 0.215 0,212 0.177 

R&D intensity 0,005 0.233 0,003 0.566 0,003 0.580 

Constant -4,455 0.034 -7,024 0.001 -6,925 0.002 

Statistics 
      

Number of obs. 470 
 

470 
 

470 
 

weighted obs. 1140 
 

1140 
 

1140 
 

Log pseudo likelihood -306,91 
 

-292,05 
 

-273,19 
 

Pseudo R2 0,1718 
 

0,2119 
 

0.2628 
 

Adj. pseudo R2 0,1285 
 

.1687 
 

.2114 
 

Source data: CIS 2006-MLQ. Notes:Financial and energy sector are excluded. Author calculations 
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Adopting the criteria of pseudo Adjusted R2, results suggest that specification 6 should be 

preferred
118

. 

5.5.2 Different definition of company maturity 

As explained in previous paragraph, theoretical consideration suggests that start-up and ISO 

9000 certification should be correlated. Even is the question was raised in literature (Anderson et 

al. 1999), no empirical test had been attempted before the recent work of (Hudson and Orviska 

Gune 2011) find a negative relationship between ISO 9000 certification and log of age of the 

company. Results of Table 19 suggest that in our sample, the certification probability increases 

with maturity of companies, measured as years from establishment. These results are particularly 

interesting and the current paragraph is meant to further investigate the maturity of the company. 

First consideration is that the “age of the company” (years from establishment) is a proxy for 

start-up status or “maturity” of companies’ processes. The establishment/incorporation is a 

juridical definition, and the legal maturity of a company does not necessarily overlap the economic 

definition of start-up. For example, companies can hive off or sell part of their activities. The new 

entity is recently established from a legal point of view, but it is not a start-up from the economic 

point of view. Potentially, the age of the company could have been included as continuous variable 

but the estimation could have been not robust to extreme values. Due to the reduced size of 

Luxembourg and the presence of companies established for a long time, a more conservative 

strategy is preferred in Table 19. In literature there is not agreement on the cut-off age for being a 

start-up. In Table 22 maturity was classified as having an age of less of 5 year, in line with a 

previous research in Luxembourg (Asikainen, 2008). Holding the same conservative approach, the 

current paragraph is meant to test alternative definition of start-up. In specification 1, 2 and3 of 

Table 19 start-up was codified as dummy variable equal 1 if age <5 year. As discussed in chapter 

1, ISO 9000 certificate is valid for three years. Therefore, without a clear theoretical indication, the 

age variable was re-codified in groups of three years. In other words, start-up variable can assume 

the three following values:  

                                                 

118
Modern programs probit and logit can be both easily implemented. Their results are comparable and generally differ 

for a constant  . The difference is due to scale difference in measurement (Danielis, 2005 p.37). However, for the 

rest of the chapter, the logit model is preferred because Maximum Likelihood can be calculated in a close form in the 

case of logit, while probit is estimate with numerical methods. The comparison between logit and probit estimation 

with same variables (specification 1 and specification 5) is reported in appendix. 

6

2
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Company maturity = 0 if age>6 years   

Company maturity = 1 if 3<age <= 6 year  

Company maturity = 2 if age<=3   

Table 22 reports the regression results using the new and more refined age variable. 

Table 22 Different definition of company maturity 

Logit model 
7 

Start-up less 5 year 

8 

different definition of start-up 

Dependent variable: ISO 9000 certification Coef. P>z Coef. P>z 

Company maturity (age <5 year) -1,533 0.002 
  

Company maturity (age>6 years) 
  

base 
 

Company maturity 

(3<age <= 6 year )   
-2,123 0.005 

Company maturity (age<=3) 
  

-1,339 0.006 

International Market 0,980 0.010 0,991 0.010 

Intense advertisement competition -1,312 0.016 -1,196 0.029 

Legal requirement (manufac. with CE Marking) 0,014 0.973 0,056 0.891 

Other Manuf. base 
   

Trade 0,640 0.226 0,586 0.267 

Transport -1,473 0.018 -1,458 0.020 

IT and other service 0,448 0.379 0,438 0.392 

class emp. 10-19 base 
   

class emp. 20-49 2,599 0.001 2,593 0.001 

class emp. 50-99 3,064 0.000 3,059 0.000 

class emp. 100-249 3,523 0.000 3,536 0.000 

class emp. 250 + 3,889 0.000 3,867 0.000 

Constant -4,641 0.000 -4,574 0.000 

Number of obs. 
 

470 
 

470 

weighted obs. 
 

1140 
 

1140 

Log pseudo likelihood 
 

-279,69 
 

-275,99 

Pseudo R2 
 

0,2452 
 

0.2552 
Source data: CIS 2006-MLQ. Notes:Financial and energy sector are excluded. Author calculations 

As shown in Table 22, start-ups with less than 3 year are unlikely to certify compared to 

companies with more than 6 year. However, reading jointly the coefficient of company with less 

than 3 year (-1.34) with the coefficient companies between 3 and 6 year (-2.12) an interesting 

pattern appears. Companies with less than 3 years are more likely to certify than company with age 

between 3 and 6. 

This fact could suggest that, hold all other characteristic constant, ISO 9000 certification is 

more common among more established firms, however in the first years, (less than 3 years) it is 

perceived as a useful tool to increase credibility and fulfil reputation gap(signalling effect). 
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5.5.3 Differences between manufacturing and services 

Even if ISO 9000 is meant to be not used in any sector, companies can systemically differ 

respect the reasons to implement ISO 9000. Model presented in controls for intercept difference 

among sectors through the use of dummy variables. Results suggest that holding constant other 

variables, companies of transport sector are less likely to certificate. 

Implicitly, full model of Table 19 was assuming that the effect of the covariates is constant in 

each sector. To remove this assumption, Table 19 considered separately manufacturing and service 

sector. 

The coefficient of manufacturing and service sector cannot be compared directly because 

scale parameters among groups are not necessarily the same (Scarpa and Green p. 103) and 

differences in slope coefficients can be only apparent (Allison 1999). Assuming that error variance 

in manufacturing and service is the same, current model allows constant and slopes to vary 

between manufacturing and service sector using interaction “S”. This dummy variable is equal to 

one if company belongs to service sector and equal to zero if belongs to manufacturing sector
119

. 

The dummy service interacts with all other covariates. This procedure is equivalent to a Chow test 

for structural (Scarpa and Green p. 103). The hypothesis of structural stability can be refused if at 

least one interaction term is statistically significant at conventional levels. As shown in Table 23 

the interaction term “Service and International Market” is statistically significant at 1%. Therefore, 

it is possible to conclude that structural stability test is refused. 

                                                 

119
 The focus is on the distinction between services and manufacturing sector, therefore trade, transport, IT and other 

service are recoded as service equal one. Manufacturing with CE marking and other manufacturing are recoded as 

service equal zero. This re-codification increases the number of observations in interaction and facilitates the reading 

of the results. 
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Table 23 Structural test for differences between manufacturing and service 

Logit model 
9 

Interactions model 

Dependent variable: ISO 9000 certification Coeff. P>|z| 

Company maturity (age>6 years) Baseline 

 Company maturity (3<age <= 6 year ) -2,422 0.018 

Company maturity (age<=3) -1,061 0.094 

International Market 2,047 0.001 

Intense advertisement competition -0,982 0.289 

Services -0,680 0.566 

class emp. 10-19 Baseline 

 class emp. 20-49 0,225 0.831 

class emp. 50-99 1,261 0.206 

class emp. 100-249 2,616 0.004 

class emp. 250 + 2,268 0.024 

   Service and Company maturity (3<age <= 6 year ) 0,44 0.766 

Service and Company maturity (age<=3) -1,09 0.385 

Service and International Market -2,26 0.006 

Service and Intense advertisement competition -0,47 0.703 

Service and class emp. 20-49 2,648 0.078 

Service and class emp. 50-99 1,710 0.241 

Service and class emp. 100-249 0,324 0.828 

Service and class emp. 250 + 0,690 0.657 

_cons -3,64 0.000 

   Number of obs. 470 

weighted obs. 1140 

Log pseudo likelihood -276,40 

Pseudo R2 0.2541 
Source data: CIS 2006-MLQ. Notes:Financial and energy sector are excluded. Author calculations 
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International market and services 

From previous paragraph, it appears that international market has a different impact on service 

and manufacturing. It is reasonable to verify how exposure to international competition in different 

sector impacts propensity to ISO 9000 certification. As shown in Table 24 International market 

and service interactions, the interaction term “international market and transport” is -2,089 and 

statistically significant at 10%. 

Table 24 International market and service interactions 

Source data: CIS 2006-MLQ. Notes:Financial and energy sector are excluded. Author calculations 

  

Logit model 

10 

different definition of 

maturity 

11 

model with interactions between 

international market and sectors 

Dependent variable: ISO 9000 certification Coef. P>z Coef. P>z 

Company maturity (age>6 years) Base 
 

Base 
 

Company maturity (3<age <= 6 year ) -2,123 0.005 -2,271 0.003 

Company maturity (age<=3) -1,339 0.006 -1,415 0.005 

International Market 0,991 0.010 1,620 0.012 

Intense advertisement competition -1,196 0.029 -1,233 0.027 

Legal requirement (manufac. with CE 

Marking) 
0,056 0.891 -0,496 0.518 

Other Manuf. Base 
   

Trade 0,586 0.267 1,076 0.082 

Transport -1,458 0.020 -0,277 0.734 

IT and other service 0,438 0.392 0,664 0.278 

class emp. 10-19 Base 
   

class emp. 20-49 2,593 0.001 2,417 0.002 

class emp. 50-99 3,059 0.000 2,826 0.001 

class emp. 100-249 3,536 0.000 3,326 0.000 

class emp. 250 + 3,867 0.000 3,441 0.000 

Internat. Market and manufac. with CE 

Marking   
0,899 0.348 

Internat. Market and trade 
  

-1,757 0.111 

Internat. Market and transport 
  

-2,089 0.078 

Internat. Market and IT and other service 
  

-0,301 0.781 

Constant -4,574 0.000 -4,712 0.000 

     Number of obs. 470 470 

weighted obs. 1140 1140 

Log pseudo likelihood -275,99 -267,62 

Pseudo R2 0,2552 0,2778 

Adj. R2 0,2228 0,2346 
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5.6 Concluding remarks 

Adopting the signalling approach presented in Chapter 2, the current paragraph draws some 

testable hypothesizes about some features of the signalling effect of ISO 9000. 

Since third-party certification of quality management system can signal unobserved 

characteristics of company ability, certification should be more likely if the company has some 

reputation gap (e. g. a company has started recently its activities) or operates in markets where it is 

difficult to distinguish quality (e.g. product and service are similar). Adopting a quantitative 

approach, current analysis models the decision of certification with a discrete decision model (i.e. 

logit model), since companies can be ISO 9000 certified or non-certified. The hypotheses are 

tested on a large dataset of Luxembourgish firm-level, controlling for company characteristics (e.g. 

size) and market specificities. The estimations are carried out distinguishing between 

manufacturing and service sectors as well as on the joint sample. In this respect, the research 

contributes to the limited quantitative literature on the adoption of ISO 9000 highlighting different 

patterns of certification between manufacturing and service sectors. Several conclusions can be 

drawn for Luxembourg. 

Assuming that it is more difficult to evaluate ability of distant producers then ability of near 

producers, companies active in international market are more likely to be ISO 9000 certified then 

companies active in domestic market. The results confirm this hypothesis. Unlike previous 

empirical analysis, this study considers explicitly the link between process maturity and ISO 9000 

certification by including start-up status. Interestingly, recently established start-ups are more 

likely to certify than more established start-ups. However, new companies are generally less likely 

to certify than incumbents.  

Although ISO 9000is related to CE legislation, companies operating in sectors under the scope 

of CE marking do not have a higher propensity to certify compared to other manufacturing 

companies. As in previous studies, the number of certified firms in the financial sector is 

extremely small and therefore not included in the sample. One possible explanation is that ISO 

9000 certification can be redundant as the sector is strongly regulated. However, further 

investigation is required on this issue. Large companies are the most likely to be ISO 9000 

certified for all samples in line with all previous empirical studies. From a signalling perspective, it 

is reasonable to expect that small companies have less reputation that larger companies and could 

benefit more from the ISO 9000 certification. However, all previous studies report that larger 
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certify more. Two explanations are possible: or larger companies have higher internal coordination 

cost and require more formalism or the cost of certification grows less than proportional. In the last 

case, small companies have some disadvantage compared to larger competitors and investigating 

further these issues can be relevant for policies supporting SMEs. 

There are some evidences that companies facing intense marketing competition are less likely 

to certify, suggesting that the quality signal of ISO 9000 is less relevant when the competition is 

based on advertisement. Reading together all the estimates, it appears that there is not fully support 

the hypothesis that certification acts as strong signal. Results suggest that ISO 9000 certification is 

not the only signal that companies can use to signal their ability to meet customers’ expectations. 

Companies perceive that ISO 9000 certification as an effective option to signal quality 

management system in specific contexts but not in others. Literature about the determinants of 

management system certification suggests that companies can seek certification simply to fulfil 

customers’ requirements. However, due to data limitation, this hypothesis cannot be verified in the 

econometric analysis. The multiple-case study presented in chapter 7 will address this issue. 

Moreover, potentially, top managers can be used ISO 9000 as a signal of quality for the 

shareholder.
120

The current chapter contributes to the limited empirical literature on quality issues 

highlighting different patterns of ISO 9000certification between manufacturing and service 

sectors, especially toward exposure to international market. Compared with some previous studies 

this chapter considers certification to ISO 9000 version 2000 that it is more strictly linked to TQM 

principles than previous versions. The results can be of interest for auditors to better understand 

their customers’ needs and target potential new users, also of other quality management standards 

(e. g. environment and information security). Since small enterprises are less likely to implement 

ISO 9000 in the market, policy-makers could devise specific policies to enhance the reputation of 

start-ups through standards certification.  

                                                 

120
 We are grateful to anonymous referees to point out this issue. 
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6 What is the relationship between ISO 9000 and Innovation?
121

 

6.1 Introduction 

While previous Chapter5considers the reasons for ISO 9000 certification, current paragraph is 

focused on the effects of ISO 9000. Investigating the consequences of ISO 9000can be particularly 

relevant because it is recognized worldwide, as shown in Chapter 1.More precisely, the objective 

of the current paragraph is to investigate the relationship between ISO 9000 certification and 

innovation, defined as the likelihood to introduce innovation
122

. In line with the theoretical 

considerations of Chapter 2, ISO 9000 can impact innovation through two distinct mechanisms. 

First, as shown in paragraph 2.2, ISO 9000, as a whole family of standard, sharing the same 

background of TQM, can improve the management and organization of companies including 

innovation processes. From a managerial point of view, ISO 9000can facilitate codification and 

accumulation of tacit knowledge and potentially contribute to create knowledge for organizational 

innovation process, aiming to increase existing and potential customer satisfaction. Most of the 

objectives and determinates of TQM and ISO 9000 are common to innovation. Indeed, consumer 

orientation, continual improvement and teamwork are particularly related to innovation. 

Second, as shown in Paragraph2.3, ISO 9000 can impact innovation through the signal 

mechanism. Reviewing literature on screening and signalling, Riley (2001) suggests that a “firm 

that has developed a new product or service whose quality is not easily evaluated by potential 

buyers” can signal high-quality product through some costly action (Riley 2001 p. 443). Moreover, 

Milgrom & Roberts (1986 p. 796) suggest that “dissipative marketing expenditures are choice 

variable and may be used as signals for the initially unobservable quality of a newly introduced 

                                                 

121
 This chapter is based on the joint paper with Giovanni Mangiarotti, “ISO 9000 Certification and Innovation: an 

Empirical Analysis for Luxembourg,” presented at the 15th EURAS Annual Standardization Conference “Service 

Standardization", Lausanne, Switzerland, 1-2 July 2010 and reprinted in the Economie et Statistiques Working papers 

du STATEC N° 46 October 2010. A previous version of this paper appeared as “Standards as a Tool for Innovation: 

First Empirical Evidences” in the Proceedings of the 2nd ISPIM Innovation Symposium, New York City, USA, 6-9 

December 2009. A paper based on findings of this chapter is in process of submission to appropriate academic journal. 

122
 Standards and certification are not identical concepts. As explained in Chapter 1, ISO 9000 is a whole family of 

standards but the certification by a third party is issued only according to the ISO 9001. Certification is voluntary, but 

in quantitative chapters ISO 9000 certification proxies ISO 9000 adoption. This assumption is relaxed in the 

qualitative paragraph. 
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experience good”. I argue that a possible costly action is the certification. Hudson and Jones 

(2003) suggest that if a minimum quality standard is known and credible, it can reduce the 

uncertainty of quality perceived by customer. Therefore, if two new products are proposed to the 

market and are identical, the one produced by ISO 9000 certified company should be preferred to 

competing product of non-certified company, if the standard is credible. Therefore, ISO 9000 can 

facilitate the introduction in the market of innovative products even in case ISO 9000 is not 

contributing to inventive process
123

. 

The current Chapter contributes to literature on ISO 9000 and innovation considering 

explicitly innovation in service sector. Indeed, in line with recent stream of research, I believe that 

traditional R&D expenses and technological innovation can be not sufficient to provide a 

comprehensive picture of innovation phenomenon covering only one part of the total of innovation 

features, especially in service sector (Evangelista & Vezzani 2010). The theoretical debate about 

non-technological (i.e. organizational and marketing) innovation dates back to Schumpeter (1934) 

that considered not only technological innovation but as well non-technological “the carrying out 

of a new organization of any industry” (Schumpeter 1934 p. 66). However, only recently, large 

scale surveys provide information about non-technological innovation (Armbruster et al. 2008). 

Innovation in services is particularly important for Luxembourg where the service sector accounts 

for more than 80% of Gross Value Added (STATEC, 2011 p. 43). In order to investigate the ISO 

9000 in service sector, it is important to distinguish between technological and non-technological 

innovation in service and manufacturing sector
124

. The current paragraph accounts the debate 

about non-technological innovation in services considering four different definitions of innovator 

based on innovation expenses and innovation types. The four definitions are nested from the most 

restrictive to the broadest definition and including organizational and marketing innovation
125

. The 

analysis is performed on a dataset that is detailed in the Chapter4. 

                                                 

123
It can be important to point that Innovation is generally defined as the successful introduction into the market of an 

invention. In this respect invention and invention are not the same. 

124
As explained in paragraph 4, harmonized CIS collects information about non technological innovation only after the 

new guidelines of Oslo Manual  are implemented. CIS survey is performed by national statistical institutes in Europe 

and coordinated by EUROSTAT. The core questions of the questionnaire are common for all national statistical 

institutes –harmonized part-. However, additional questions can be added by each member state. Luxembourgish is a 

forerunner because investigates non-technological innovation in CIS 2006. Other countries implemented the question 

about non-technological innovation later. For example,  investigate the impact of technological and not technological 

innovation in service and manufacturing using data of Italian CIS 2008. 
125

Further details about different definition of innovation are provided in paragraph6.2. 
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The paragraph is organized as follows. Paragraph 6.2 summarizes some aspects of the 

innovation literature. Paragraph6.3describes the variables used in the empirical model of paragraph 

0. Further elaborations are presented in paragraph 6.5. Paragraph 6.6 is devoted to conclusions and 

further research directions. 

6.2 Innovation in manufacturing and in service sector 

Literature on innovation is extensive and even partial review is out of the scope of the present 

work. The current paragraph includes some essential features to underline the importance of 

innovation for economic growth and the complexity of innovation in manufacturing and service 

sectors. Indeed, part of the debate on innovation focuses on the peculiarities of innovation in 

services. The service sector accounts for a great part of European value added - 46.2% of EU-25- 

and it is even more important in Luxembourg 64.9%of value added(Arundel et al. 2007 p. 7). 

However, the innovative contribution of service sector could be difficult to quantify because 

service firms innovate differently than manufacturing firms and service innovation can be difficult 

to detect (Tether, 2005). Indeed, due to the difficulties in defining and gathering suitable 

quantitative information, several studies investigated only technological products and processes 

(TPP) innovation in manufacturing sector (Salazar and Holbrook, 2003). However, focusing on 

TPP alone can be misleading because it underestimates companies active in organizational, 

marketing and logistical methods, such as Wal-Mart or Dell Computers (Arundel and Hollanders, 

2005). Including organizational and marketing innovation can lead to a different picture of 

innovation probability (Parvan, 2009). The latest version of Oslo manual (2005) and the recent 

Community Innovation Surveys attempt to address many aspects of this debate on innovation 

(Bloch, 2007). Other recent streams of research show that companies that usually do not perform 

formal R&D (i.e. small companies and service sector) can effectively innovate introducing 

management improvement, organization and marketing innovation (Rammer at al., 2009). 

Moreover, based on the novelty level of the firm’s technical innovations and R&D efforts, 

Arundel and Hollanders (2005) develop a classification of four “modes” of innovative firms 

(strategic and intermittent innovators, technology modifier and adopter). 

In order to address the debate on service innovation and R&D efforts, I implement alternative 

definitions of innovation aimed at capturing the complexity of the phenomena. In line with the 

work of Tether (2001) and Arundel and Hollander (2005), this study considers different definitions 
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of innovation based on two main criteria: R&D expenses and innovation type as shown in Table 

25 Definitions of innovationTable 25. 

Table 25 Definitions of innovation 

(1) Product or process innovators with a 

positive expenditure in formal internal 

external R&D, new machinery and 

acquisition of external knowledge 

(2) Product or process innovators and a 

positive expenditure in formal internal 

external R&D, new machinery, 

acquisition of external knowledge 

training, marketing and other expenses 

specific for R&D 

(3) Product or process innovators 

(4) Product, process, organisational, 

marketing innovators 
Source: Author elaboration 

Using the CIS 2006 questionnaire report in appendix and described, I consider as innovator 

the company that during the three years 2004 to 2006, implemented at least one of the following 

definitions of innovation
126

. 

 A product innovation is the market introduction of a new good or service or a significantly 

improved good or service with respect to its capabilities. 

 A process innovation is the implementation of a new or significantly improved production 

process, distribution method, or support activity for your goods or services. 

 An organisational innovation is the implementation of a new organisational method in your 

enterprise’s business practices (including knowledge management), workplace organisation or 

external relations that has not been previously used by your enterprise. 

 A marketing innovation is the implementation of a new marketing concept or strategy that 

differs significantly from your enterprise’s existing marketing methods and which has not 

been used before. 

On the base of the type of innovation reported above and different configurations of R&D 

efforts, I define four definitions of innovation I use for our analysis. They are nested, from the 

most restrictive to the broadest definition, as shown in Figure 19 and Table 25 . 

 (1) The narrowest definition considers as innovators only product and process innovators with 

positive expenses in formal internal and external R&D, new machinery and acquisition of external 

knowledge (“narrow R&D”). This definition has already been documented in previous studies 

Lööf and Heshmati (2006) and in Luxembourg (Asikainen, 2008). 

                                                 

126
 See in Chapter 4 for more details 
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(2) The R&D takes a broader view on innovation expenses. R&D expenses constraint is first 

relaxed by taking into account also positive expenses in training, marketing and other expenses for 

innovation (“broad R&D”). The reason for doing so is to include all activities for process and 

product innovations that are particularly difficult to distinguish from R&D in the service sector 

(Oslo manual OECD- EUROSTAT 2005, p.97 and Frascati manual OECD 2002 p. 48). Definition 

(2) includes all the companies that are innovative according to definition (1) 

(3) Further generalization is then obtained by fully removing the constraint of positive R&D. 

The main reason for considering this third definition is that R&D does not include all the 

innovative activities “as there are other sources of technical change, such as learning by doing, 

which are not covered by this narrow definition” (Oslo manual p.22). This is particularly important 

since learning by doing receives considerable emphasis in ISO 9000 literature. Moreover, in 

absence of a formal R&D department can be difficult for Small and Medium Enterprises (SMEs) 

to properly account for all the R&D expenses. Definition (3) includes definition (2) and (1). 

 (4) Finally, focusing only on product and process innovation may exclude other important 

non-technological aspects of innovation (Armbruster et al. 2008). Moreover, several of the 

objectives and effects of innovation are achieved with the combination of different types of 

innovation (Oslo Manual 2005 p. 108). Therefore, I include organisational and marketing 

innovators in the fourth definition. This definition (4) encompasses all types of innovation and 

suits better the innovative features of services and SMEs. 

 

 

 

 

 

(1) 

(2) 

(3) 

(4) 

Figure 19 Nested definitions of innovation 
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6.3 Data and Variables 

The current paragraph implements the four nested definitions of innovation presented in 

previous paragraph. The Table 26 and Figure 20 present the share of innovators according to the 

different definitions of innovation by sector and size. Moreover, it reports the variables used for 

the econometric model. The analysis is performed onCIS 2006-MLQ dataset that is detailed in the 

Chapter 4. 

Table 26 Innovation definition and sector 

Definition Manufacturing Trade Transport Finance  IT and other business  

(1)  46% 17% 20% 58% 48% 

(2)  48% 36% 24% 65% 59% 

(3)  49% 36% 26% 65% 59% 

(4)  69% 66% 49% 85% 81% 

Source data: CIS 2006-MLQ. Notes:Financial and energy sector are excluded. Author calculations 

Service and manufacturing companies can have a different attitude toward innovation. For 

example, as expected, manufacturing companies are more likely to rely on formal R&D than 

service companies (Tether 2005). Small service companies can compensate R&D gap taking 

advantage of ‘‘softer’’ forms of knowledge and technology, such as effective management system 

(Rammer et al. 2009). In order to offer an accurate picture of innovation, it is important to 

distinguish at least between service and manufacturing companies. Indeed, as highlighted by the 

evolutionary perspective, innovation patterns are contingent to specific market environment and 

can differ among sectors (Malerba 2000). 

As shown in Table 26, the propensity to innovation varies among the different sectors of the 

economy. The most innovative sector is the financial sector, regardless of the definition of 

innovation adopted. Extending the definition of innovation increases the innovation propensity, as 

one might expect, since the definitions are nested. In terms of magnitude, the increase in 

propensity is quite substantial, providing results consistent with Tether (2001 p. 13) that reports 

increasing proportion of innovators for more generalized definitions of innovation. Table 26 shows 

that the percentage of innovative companies in the trade sector is 17% when adopting the most 

restrictive definition (1). However, when including organizational and marketing innovation of 

definition (4), the percentage increases of 48 percentage points, reaching 66%. For the 

manufacturing sector, the gain is only of 21 percentage points since innovative firms increase from 

48% of definition (1) to 69% of definition (4). As expected, this shows that organizational and 

marketing innovation is more relevant for services than for manufacturing. It is important to point 

out that very few financial companies are ISO 9000 certified and therefore they are not reported in 
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Table 26. Therefore, in line with previous studies investigating ISO 9000 in service sector, the rest 

of the analysis is conducted excluding financial sector. 

Figure 20 Innovation by size 

 

Source data: CIS 2006-MLQ. Notes:Financial and energy sector are excluded. Author calculations 

 

Figure 21 Certification by size 

 

Source data: CIS 2006-MLQ. Notes:Financial and energy sector are excluded. Author calculations 

Reading together Figure 20 and Figure 21, it appears that both certification and innovation are 

positively correlated to size measured as number of employees. This remains true regardless of the 

definition of innovation used. 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

10-49 50-99 100-249 +250

%
o

o
f 

in
n

o
va

ti
ve

 f
ir

m
s 

(1) definition

(4)definition

0%

5%

10%

15%

20%

25%

30%

35%

40%

10-49 50-99 100-249 +250

%
 o

f 
 c

e
ri

ti
fi

e
d

 f
ir

m
s 

ISO9000 

ISO9000



 

123 

 

However, smaller enterprises are more sensitive to different definitions of innovation, in line 

with the theory. The percentage of small innovative company increases from about 28% to 63% 

when moving from definition (1) to (4). For larger enterprises, the percentage increases only from 

70% to 90%. 

Table 27 Descriptive statistics 

 

All Obs. 

 

No-ISO 9000 

 

ISO 9000 

 

% of firms (weighted) 100% 92% 8% 

 # firms (weighted) 1432 1317 115 

Dichotomous Dependent variables Mean Std. Dev. Mean Std. Dev. Mean 

Std. 

Dev. 

National group (d) 0.14 0.35 0.13 0.34 0.26 0.44 

Foreign group (d) 0.35 0.48 0.35 0.48 0.37 0.48 

Start up (d) 0.14 0.35 0.15 0.36 0.04 0.19 

Threats Competitors (d) 0.89 0.32 0.89 0.37 0.90 0.31 

Customers Demand (d) 0.88 0.32 0.88 0.33 0.93 0.26 

Price competition (d) 0.63 0.48 0.62 0.48 0.74 0.44 

Technology competition (d) 0.34 0.47 0.33 0.47 0.39 0.49 

       

Definition (1) 0.38 0.49 0.36 0.48 0.52 0.50 

Definition (2) 0.46 0.50 0.44 0.50 0.62 0.49 

Definition (3) 0.47 0.50 0.45 0.50 0.65 0.48 

Definition (4) 0.70 0.46 0.68 0.47 0.86 0.34 

Source data: CIS 2006-MLQ. Notes:Financial and energy sector are excluded. Author calculations 

6.4 Model and estimation results 

The study verifies the impact of ISO 9000 on the propensity to innovate, controlling for firms’ 

characteristics (size, sectors, threats to market position and competitiveness factors) and other 

features whose relevance for innovation has already been documented in previous studies (Lööf & 

Heshmati 2006) and in Luxembourg (Asikainen 2008). The same set of endogenous variables is 

implemented for the four nested definitions already presented in the previous paragraph. Although 

different specifications may provide a better modelling for each definition, previous study on 

German CIS data found no statistically significant differences in the drivers of technological and 

non-technological innovation in a similar modelling setting (Schmidt & Rammer 2007). 

Considering that each company can report to be innovator or not innovator, a dichotomous 

qualitative response model was selected as appropriate. 
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In line with Greene (2003 p. 687), the logit model can be written as
127

: 

         
   

  

     
  

     (1) 

In the logistic model presented in equation (1), -    is the probability that company reports to 

be innovative,   
 
is the transposed vector of the characteristics of the company and  is the vector 

of the coefficients. 

In this chapter the focus is the coefficient     of Iso 9000, an exogenous dichotomous 

variable indicating whether the company is certified or not. Therefore it is possible to rewrite   
 
as 

sum of ISO 9000 and controls. 

   
                          

                            
 

The estimation results of the model are presented in Table 28. Further elaborations are 

presented in paragraph 6.5 
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Compared to the probit, the logit can be written as the natural logarithm of the odd ratio

  

    
, linearly dependent of a 

vector of regressor (Gujarati and Porter 2009 p. 562). Further details are in annexes. 
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Table 28 Logit estimation results whole sample 

  Product or 

process 

innovators 

“narrow” R&D 

Product or 

process 

innovators 

“broad” R&D 

Product or 

process 

innovators 

Product, 

process, 

organisational

, marketing 

innovators 

  (1) (2) (3) (4) 

 ISO 9000 0.367 0.409 0.567 0.888** 

  (0,352) (,264) (,142) (,047) 

Type of 

company  

Size (ln employees) .518*** .363*** .314*** 0.217* 

 (0,000) (,001) (,006) (,095) 

No group Baseline Baseline Baseline Baseline 

National group .056 .152 .145 0.530 

 (0,883) (,675) (,690) (,158) 

Foreign group .425 0.917*** 0.850*** 0.887*** 

 (0,154) (,002) (,003) (,005) 

Start up (< 5year) .417 0.102 0.0549 0.266 

 (0,224) (,771) (,874) (,484) 

Sectors 

 

Manufacturing Baseline Baseline Baseline Baseline 

Trade -1.191*** -0.228 -0.307 0.0317 

 (0,002) (,507) (,371) (,933) 

Transport -1.227*** -1.111*** -1.038*** -0.842*** 

 (0,000) (,000) (,000) (,004) 

IT and other services 0.200 0.479 0.412 0.658* 

 (0,559) (,161) (,226) (,078) 

Threats  Competitors 0.106 -0.284 -0.189 0.078 

 (0,800) (,522) (,670) (,858) 

Customers Demand 0.006 -0.024 -0.145 0.488 

 (0,987) (,951) (,716) (,205) 

Type of 

competition 

Price -0.196 0.0317 0.110 0.092 

 (0,485) (,908) (,687) (,743) 

Technology 0.283 0.327 0.385 0.391 

 (0,278) (,198) (,127) (,158) 

 Constant -2.307*** -1.572** -1.380** -1.023 

  (0,000) (,013) (,029) (,133) 

Statistics McKelvey & Zavoina's 

pseudo R2 

0.400 0.364 0.343 0.365 

 McFadden's Adj. R2 0.115 0.097 0.089 0.08 

 Observations 1140 1140 1140 1140 

 Innovators 368 464 474 745 

 ISO 9000 innovators 59 70 74 98 

Weighted estimations, Robust p-value in parentheses, *** p<0.01, ** p<0.05, * p<0.1 

Source data: CIS 2006-MLQ. Notes:Financial and energy sector are excluded. Author calculations 

The Table 28presents the results of the econometric estimation adopting the different 

definition of innovation already presented in paragraph 6.2 and reproduced here for ease of 

exposition. 

 (1) Product or process innovators and “narrow” R&D  

 (2) Product or process innovators and “broad” R&D  
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 (3) Product or process innovators 

 (4) Product, process, organisational, marketing innovators 

As mentioned above, the coefficient of ISO 9000- 9000iso
 -is the main variable of interest. 

Reading the first line of Table 28, it appears that the coefficient of ISO 9000 is positive in all 

definitions but not statistically significant for the first three definitions. The H0 hypothesis -ISO 

9000 certified companies have the same innovation propensity than non-certified companies- 

cannot therefore be rejected at conventional levels. In other words, the impact of certification on 

innovation propensity, despite being positive, is not statistically significant. 

On the contrary, H0 is rejected in the definition (4) at 5% level. This means that when 

organizational and marketing innovations are included in the definition of innovation, a positive 

and significant impact of ISO 9000 certification on innovation is detected. This result is 

graphically shown in Figure 22. Relaxing the definition of innovation by moving from definition 

(1) to (4), the impact of certification increases monotonically in magnitude and the 95% 

confidence interval progressively shifts in the positive area. Other variables are not the main focus 

of this study, but I notice that size is positively related to all definitions of innovation, holding all 

other variable constant. Compared with independent company, being part of an international group 

is statistically significant for restricted definition of innovator for wider definition of innovation 

(2) (3) (4). Compared to manufacturing companies and holding all other variable constant, 

companies of transport sector are not likely to report to be innovative
128

. All other variables are not 

statistically significant at conventional levels, including the start-up status
129

. Constant is negative 

and statistically significant for definition (1) (2) and (3). 
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 This fact will be further investigated in qualitative chapter 7. 

129
 Alternative definitions of start-up are adopted in paragraph 6.5.2 
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Figure 22 95% confidence intervals for ISO 9000 coefficient 

Source data: CIS 2006-MLQ. Notes:Financial and energy sector are excluded. Author calculations 

In order to quantify the impact of certification on innovation propensity, Table 29reports the 

marginal effects of ISO 9000 for all definitions of innovations. Reading the last column (4), it 

appears that ISO 9000 certification increase the probability of being product, process, 

organisational or marketing innovators of 16.9 percentage points. 

Table 29 Marginal effect of ISO 9000 

 Product or 

process 

innovators 

“narrow” 

R&D 

Product or 

process 

innovators 

“broad” R&D 

Product or 

process 

innovators 

Product, 

process, 

organisational

, marketing 

innovators 

 (1) (2) (3) (4) 

Marginal effect ISO 9000 0.079 0.099 0.139 0.169** 

 (0,375) (0,277) (0,148) (0,017) 

Robust p-value in parentheses, *** p<0.01, ** p<0.05, * p<0.1 

Marginal effect for dummy variable is the discrete change from 0 to 1 

. Marginal effect is calculated at sample mean. 

Source data: CIS 2006-MLQ. Notes:Financial and energy sector are excluded. Author calculations 

In addition, Figure 23 graphically presents the changes in probability for certified and non-

certified in definition (4) for different employment levels. For the broadest definition (4), the 

changes in probability for certified and non-certified companies decreases as the employment level 

increases, holding all the control variables at their mean. In other words, being ISO 9000 certified 

increases the probability to be innovative of about 25 percentage points for small firms and of 15 

percentage points for larger companies. 
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Figure 23 Marginal effect of ISO 9000 on innovation for definition (4) according to size 

 
Source data: CIS 2006-MLQ. Notes:Financial and energy sector are excluded. Author calculations 

The Table 30presents the result of a Logit regression for definition (1) and (4) splitting the 

sample in manufacturing and in other service companies because the two sectors are different
130

. 

Reading Table 30, in the first column of results, when the sample is restricted to 

manufacturing sector, it appears that ISO 9000 is statistically significant in definition (1) –

technological innovation-. In the case of service sector, ISO 9000 is not statistically significant at 

conventional levels. 

Reading Table 30, in the second column of results, in the case of definition (4) - technological 

and not technological innovation- it appears that ISO 9000 certification is not statistically 

significant at conventional levels for manufacturing sector for services. However, in the case of 

services, I notice that ISO 9000 has a coefficient of 0.844 and robust p-value of 0.133.  

  

                                                 

130
Before discussing the results of the regressions, it is important to point out that magnitude of the coefficients of two 

the subgroups (manufacturing and service) have to be cautiously interpreted because scale parameters among groups 

are not necessarily the same (Scarpa and Green p. 103) and differences can be only apparent (Allison, 1999). 

Statistical significance can be compared because “the coefficients and standard errors are consistent within each group 

(Hoetker 2007 p338). 
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Table 30 Logit estimation definition (1) and (4) 

 
 

Product or process innovators 

“narrow” R&D 

Product, process, organisational, 

marketing innovators 

  (1) (4) 

 Sector  Manufacturing Services Manufacturing Services 

 ISO 9000 1.176** -0.0590 0.710 0.844 

  (0,019) (0,922) (0,281) (0,133) 

Type of 

company  
Size 

(ln employees) 
0.402** 0.540*** 0.330 0.146 

 (0,040) (0,001) (0,173) (0,364) 

No Group Baseline Baseline Baseline Baseline 

National group -0.001 0.0799 0.550 0.542 

 (0,998) (0,880) (0,340) (0,251) 

Foreign group 0.386 0.483 1.259** 0.781** 

 (0,447) (0,188) (0,012) (0,035) 

Start up 

(< 5year) 
0.814 0.198 0.587 0.138 

 (0,129) (0,659) (0,334) (0,766) 

Sectors 

 
Trade  Baseline  Baseline 

Transport  -0.054  -0.836** 

  (0,897)  (0,031) 

IT and other 

services 
 1.469***  0.643 

  (0,001)  (0,153) 

Threats  Competitors -0.513 0.319 0.0835 0.0615 

 (0,489) (0,543) (0,902) (0,909) 

Consumers 

Demand 
0.202 -0.0594 0.821 0.380 

 (0,772) (0,898) (0,211) (0,405) 

Type of 

competition 

Price 0.178 -0.364 -0.0372 0.146 

 (0,684) (0,296) (0,941) (0,666) 

Technology 0.660* 0.115 0.469 0.352 

 (0,085) (0,734) (0,309) (0,296) 

 Constant -2.023** -3.501*** -1.711* -0.650 

  (0,031) (0,000) (0,078) (0,441) 

      

Statistics McKelvey & 

Zavoina's 

pseudo R2 

0.314 0.401 0.344 0.394 

 McFadden's 

Adj. R2 
0.0844 0.0905 0.0759 0.0745 

 Observations 310 830 310 830 

Weighted estimations, Robust p-value in parentheses, *** p<0.01, ** p<0.05, * p<0.1 

Source data: CIS 2006-MLQ. Notes:Financial and energy sector are excluded. Author calculations 

In the case of definition (1) -, looking at the marginal effects, Table 31shows in first column 

that the average manufacturing company increases his technological innovation probability 

acquiring the ISO 9000 certification. The marginal effect of ISO 90000 in the case of service is not 

statistically significant at conventional levels. 
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In the case of definition (4),- technological and not technological innovation- the impact of 

ISO 9000 certification is statistical significance at 10% level for the average service sector 

company and not statistically significant at conventional levels in the case of manufacturing sector. 

Table 31 Marginal effect of ISO 9000 in services and manufacturing 

 
Product or process innovators 

“narrow” R&D 

Product, process, organisational, 

marketing innovators 

 (1) (4) 

Sectors Manufacturing Service Manufacturing Service 

Marginal effects ISO 

9000 
0.284*** -0.0106 0.132 0.165* 

 (0,009) (0,920) (0,209) (0,074) 

Robust p-value in parentheses *** p<0.01, ** p<0.05, * p<0.1  

Marginal effect for dummy variable is the discrete change from 0 to 1.  

Marginal effect is calculated at sample mean. 

Source: Statec CIS 2006 and MLQ 

6.5 Further elaborations 

The current paragraph is dedicated to better elaborate selected aspects of the model presented 

in paragraph 0. 

More precisely, next paragraph will discuss: 

 6.5.1 Different definition of size 

 6.5.2 Different definition of start-up 

 6.5.3 Interaction effects of ISO 9000 

6.5.1 Different definition of size 

The results presented in paragraph 0 are based on the assumption that same increase of 

employment has different effect in large and small companies. More precisely, assuming that 

employment increases innovation propensity less than proportionally, I measured size as logarithm 

of employment. The current paragraph uses alternative measurement of size (number of 

employment and class size) for testing the impact of size on probability to be innovator defined as 

product and process innovator with narrow R&D (definition 1). To facilitate comparison, 

definition 1 is reported in Table 32. 

Specification 5 in Table 32measures size as number of employees assuming a linear impact of 

employment to innovation propensity.  
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An alternative specification of size can be obtained grouping employment in classes. The 

Luxembourgish economy is characterized by the presence of few very large companies. This 

specification has the advantage to be more robust to extreme values of employment and reduce the 

eventuality that few large companies influence the estimations. Therefore, specification 6 of Table 

32 proxies size using different class of employees. The usual classification of EUROSTAT is used 

to group classes of employment. 

Adopting the criteria of pseudo Adjusted R2, results of Table 32suggests that definition 1 

should be preferred, even if I note that the difference between definition 1 and specification (6) is 

really small (11,7 % versus 11,5%). However as classes of employment have straight forward 

interpretations, and as the difference is so small, for the rest of the current paragraph, I prefer to 

measure size in classes of employment. 

Regression (7) is based on regression (6) but does not include variables that are not significant 

at conventional levels
131

. Specification (7) has the advantage to be more parsimonious and the 

pseudo Adjusted R2 decrease to 11.3%. This fact suggests that this specification could be 

appropriate for the analysis.  

  

                                                 

131
 Testing variables jointly, estimates are not statistically significant at conventional levels 
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Table 32 Different definition of size 

Logit (1) (5) (6) (7) 

Dichotomous 

dependent variable: (1) 

Product or process 

innovators “narrow” 

R&D 

Coef. P>|z| Coef. P>|z| Coef. P>|z| Coef. P>|z| 

ISO 9000 0,367 0,352 0,517 0,181 0,344 0,389 0,336 0,389 

Logemp06 0,518 0,000 
      

Employees 
  

0,003 0,019 
    

Class emp. 10-19 
    

Base 
   

Class emp. 20-49 
    

0,523 0,104 0,547 0,081 

Class emp. 50-99 
    

0,383 0,291 0,457 0,182 

Class emp. 100-249 
    

1,397 0,001 1,480 0,000 

Class emp. 250 + 
    

2,095 0,000 2,146 0,000 

Manufacturing Base 
 

Base 
 

Base 
   

Trade -1,191 0,002 -1,300 0,001 -1,237 0,001 -1,210 0,001 

Transport -1,227 0,000 -1,254 0,000 -1,203 0,000 -1,131 0,000 

IT and other services 0,200 0,558 0,106 0,752 0,216 0,530 0,358 0,272 

No group Base 
 

Base 
 

Base 
   

National group 0,056 0,884 0,323 0,387 0,110 0,771 
  

Foreign group 0,425 0,154 0,588 0,042 0,471 0,115 
  

Start-up (age<5 years) 0,417 0,224 0,336 0,312 0,381 0,269 
  

Threats Competitors 

(d) 
0,106 0,800 0,132 0,753 0,135 0,747 

  

Customers Demand (d) 0,006 0,987 0,001 0,997 -0,002 0,995 
  

Price competition (d) -0,196 0,487 -0,132 0,639 -0,177 0,533 
  

Technology 

competition (d) 
0,283 0,277 0,311 0,230 0,292 0,268 

  

Constant -2,307 0,000 -0,812 0,103 -0,997 0,063 -0,774 0,005 

Log pseudo likelihood 

(0) 
-717,408 

 
-717,408 

 
-717,408 

 

-

717,40

8 
 

Log pseudo likelihood -621,6147 
 

-628,075 
 

-619,613 
 

-

628,51

4 
 

Degree of freedom 12 
 

12 
 

15 
 

8 
 

R2 0,133 
 

0,125 
 

0,136 
 

0,124 
 

Pseudo R2 0,117 
 

0,108 
 

0,115 
 

0,113 
 

Innovators (weighted) 368 
 

368 
 

368 
 

368 
 

ISO 9000 innovators 

(weighted) 
59 

 
59 

 
59 

 
59 

 

Observation (number) 470 
 

470 
 

470 
 

470 
 

Observation 

(weighted) 
1140 

 
1140 

 
1140 

 
1140 

 
Source data: CIS 2006-MLQ. Notes:Financial and energy sector are excluded. Weighted estimations, p-value of 

Z statistics at right, *** p<0.01, ** p<0.05, * p<0.1 Author calculations   
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6.5.2 Different definition of start-up 

As shown in Table 28, some variables are not statistically significant at conventional levels. 

Quite surprisingly, start-ups companies are not more likely to report to be innovative. The current 

paragraph is meant to further investigate the impact of start-up status on propensity to innovation. 

In definitions (1), (2), (3) and (4) of Table 28start-up status was defined as company established in 

2001 in line with a previous research in Luxembourg (Asikainen, 2008). However, as explained in 

chapter 2, in literature there is not agreement on the cut-off age for been a start-up. In Table 28a 

company having an age of less of 5 year is classified as start-up status. 

We notice that the establishment/incorporation of a company is a juridical definition, and the 

legal status of company does not necessarily overlap with the economic definition of start-up. For 

example, companies can hive off or sell part of their activities. The new entity is recently 

established from a legal point of view, but it is not a start-up from the economic point of view. 

Potentially, the age of the company could have been included as continuous variable but the 

estimation could have been not robust to extreme values. In the current paragraph, due to the 

reduced size of Luxembourg and the presence of companies established for a long time, a more 

conservative strategy is preferred to test alternative definition of start-up. Consistently with 

paragraph 5.5.2 about the drivers of ISO 9000 certification, start-up variable is recoded as 

categorical variable assuming three values: 

 Company maturity = 0 if age>6 years   

 Company maturity = 1 if 3<age <= 6 year  

 Company maturity = 2 if age<=3   

As shown in Table 33, start-up is not statistically significant at conventional levels. 
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Table 33 Different definition of start-up 

Logit (7) (8) 

Dichotomous dependent variable: def1-Product or 

process innovators “narrow” R&D 
Coef, P>|z| Coef, P>|z| 

ISO 9000 0,336 0,389 0,361 0,360 

Class emp. 10-19 base 
 

base 
 

Class emp. 20-49 0,547 0,081 0,564 0,071 

Class emp. 50-99 0,457 0,182 0,469 0,177 

Class emp. 100-249 1,480 0,000 1,453 0,000 

Class emp. 250 + 2,146 0,000 2,168 0,000 

Manufacturing base 
 

base 
 

Trade -1,210 0,001 -1,213 0,001 

Transport -1,131 0,000 -1,130 0,000 

IT and other services 0,358 0,272 0,337 0,301 

Company maturity (age>6 years) 
  

base 
 

Company maturity(3<age <= 6 year ) 
  

-0,053 0,886 

Company maturity (age<=3) 
  

0,347 0,361 

Constant -0,774 0,005 -0,813 0,005 

Log pseudo likelihood (0) -717,408 
 

-717,408 
 

Log pseudo likelihood (*) -628,514 
 

-627,146 
 

Degree of freedom 8 
 

10 
 

R2 0,124 
 

0,126 
 

Pseudo R2 0,113 
 

0,112 
 

Innovators (weighted) 368 
 

368 
 

ISO 9000 innovators (weighted) 59 
 

59 
 

Observation (number) 470 
 

470 
 

Observation (weighted) 1140 
 

1140 
 

Source data: CIS 2006-MLQ. Notes: Financial and energy sector are excluded. Weighted estimations, p-value 

of Z statistics at right, *** p<0.01, ** p<0.05, * p<0.1 Author calculations   
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6.5.3 Interaction effects of ISO 9000 

The effect of ISO 9000 on innovation can be more effective in some conditions than in others. 

To test this hypothesis, the dummy ISO 9000 interacts with all other covariates. This procedure is 

equivalent to a Chow test for structural stability (Scarpa and Green p. 103). The hypothesis of 

structural stability can be refused if at least one interaction term is statistically significant at 

conventional levels. As shown in Table 34, the interaction term “ISO 9000 and Transport” is 

statistically significant at 5%. Therefore, it is possible to conclude that a structural stability test is 

refused. 
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Table 34 Interactions of ISO 9000 with other covariates 

Logit (7) 

Dichotomous dependent variable: def1-Product 

or process innovators “narrow” R&D 
Coef, P>|z| 

ISO 9000 1,337 0,378 

Class emp. 10-19 Base 
 

Class emp. 20-49 0,549 0,100 

Class emp. 50-99 0,199 0,626 

Class emp. 100-249 1,055 0,017 

Class emp. 250 + 2,459 0,000 

Manufacturing Base 
 

Trade -1,255 0,005 

Transport -1,010 0,002 

IT and other services 0,488 0,172 

No group Base 
 

National group 0,258 0,550 

Foreign group 0,357 0,269 

Company maturity (age>6 years) Base 
 

Company maturity(3<age <= 6 year ) -0,077 0,837 

Company maturity (age<=3) 0,363 0,366 

Interactions 
  

ISO 9000 and class emp. 20-49 -0,404 0,782 

ISO 9000 and class emp. 50-99 0,951 0,551 

ISO 9000 and class emp. 100-249 1,685 0,313 

ISO 9000 and class emp. 250 + -1,210 0,402 

ISO 9000 and Trade -0,542 0,629 

ISO 9000 and Transport -2,505 0,035 

ISO 9000 and IT and other services -2,035 0,062 

ISO 9000 and National group -0,885 0,398 

ISO 9000 and Foreign group 0,584 0,583 

ISO 9000 and Company maturity (3<age <= 6 

year ) 
-1,948 0,101 

ISO 9000 and Company maturity (age<=3) -2,961 0,011 

Constant -0,953 0,002 

Log pseudo likelihood (0) -717,408 
 

Log pseudo likelihood -605,078 
 

Degree of freedom 23,000 
 

R2 0,157 
 

Pseudo R2 0,125 
 

Innovators (weighted) 368 
 

ISO 9000 innovators (weighted) 59 
 

Observation (number) 470 
 

Observation (weighted) 1140 
 

Source data: CIS 2006-MLQ. Notes: Financial and energy sector are excluded. Weighted estimations, p-value 

of Z statistics at right, *** p<0.01, ** p<0.05, * p<0.1 Author calculations   
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6.6 Concluding remarks 

The current paragraph empirically investigates the impact of ISO 9000certification on the 

propensity toward innovation. The results of the analysis indicate that ISO 9000 certified 

companies are more likely to report to be innovator than non-certified.  

Compared to previous empirical studies, this research mainly contributes to relevant literature 

by: 

 considering the impact of ISO 9000 after the version 2000, 

 investigating innovative and not-innovative firm with more than 10 employees in both 

manufacturing and services in representative Luxembourg dataset, 

 adopting different definitions of innovations suitable to capture innovation in services 

Indeed, the main result of this study is that ISO 9000 certification affects positively and 

significantly the probability of innovation when organizational and marketing innovation are 

included, but not when the focus is restricted to technological innovation. The magnitude and 

significance of the impact are progressively reduced when considering more restrictive definitions 

of innovation. The impact of certification is stronger for smaller firms and reduces progressively as 

size increases, showing its links with firms’ characteristics. This evidence highlights the relevance 

of the definition of innovation in evaluating the impact of certification. As CIS data are available 

for other countries, comparative studies could increase our understanding of the relationship 

between standards and innovation. 

ISO 9000 appears to support innovation in service and manufacturing sector. This result 

appears to be robust to different specifications of size and start-up status. Results can be 

interpreted as evidence that management of quality and management of innovation are not 

conflicting. The organizational skills provided by ISO 9000 family standard and the signal of 

certification can facilitate the successful introduction of new products and services. It appears that 

standards can be an effective tool to diffuse organizational skills among companies especially to 

company that less access to external managerial skills, like small companies. In this respect, the 

results suggest that ISO 9000 and other standards could be a tool for policy-makers targeting 

specific groups of companies. Practitioners can better understand the features of firms for which 

the certification provide the best potential, also in terms of innovation. Companies with specific 

features in terms of size and sector can benefit more from ISO 9000. It appears that ISO 
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9000certification increases technical innovation probability of manufacturing companies and non-

technical innovation probability of other service sector. In this respect ISO 9000 or other standards 

can be a tool for policy-makes aiming at increasing specific types of innovation in specific sector. 

Results of empirical analysis provide evidences that ISO 9000 has a positive effect on all 

types of innovations, but the impact is statistically significant at conventional levels only when 

marketing and organizational innovation (non-technical innovation) are included. Interestingly, it 

appears that ISO 9000 certification increases the probability of technical innovation in 

manufacturing companies and non-technical innovation probability of the service sector. It seems 

as well that the differential in innovation probability for certified and non-certified companies 

decreases as the employment level increases, indicating that the effect of ISO 9000 decreases with 

the firms’ size. 

This study finds evidence of correlation between ISO 9000 and innovation but no causality 

can be claimed. It could be argued that “better” firms pursue simultaneously innovation and 

certification raising potential endogeneity problems. Another possible limitation is that ISO 9000 

certification can induce change in organization but not necessary organizational innovation. These 

issues are further investigated adopting a qualitative methodology. The explanatory multiple-case 

study permits to investigate on the field the impact of ISO 9000 on innovation and considering the 

time dimension, it can complement the analysis. The qualitative analysis is presented in chapter 7.  
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7 Qualitative analysis: Why do companies choose to be ISO 

9000 certified? And what is the relationship between ISO 

9000 and Innovation?
132

 

7.1 Introduction 

Adopting a quantitative methodology, Chapter 4 investigates both the choice of ISO 9000 

certification and the relationship with innovation. However, the quantitative analysis is based on a 

cross-sectional database and time dimension was not included. Believing that a combination of 

qualitative and quantitative methods can give better insight into the same research question (Yin, 

2009, pp. 62-63), the current chapter adopts a qualitative methodology to complement the 

quantitative analysis.  Indeed, as pointed out by King & Neff Powell (2008 p.9), “collecting 

additional, diverse sources of information that are implications of the same theory is uniformly 

beneficial”. 

 In the last years, researchers have become increasingly aware that “multiple methods”- a 

combination of qualitative and quantitative methods - can better address the same research 

question (Yin, 2009, pp. 62-63). Relevant examples of “mixed methods” studies in the research 

field of ISO 9000 and standards include Beattie & Sohal (1999) and Le Gall & Prager (2011). 

Beattie & Sohal (1999) adopt both a survey and an explanatory multiple case study to investigate 

ISO 9000 effects. Le Gall & Prager (2011) investigate the effect of standards and standardization 

in ICT domains performing first a survey and later a multiple-case study. 

In the current research, the multiple-case study offers the occasion to enhance understanding 

of both certification choice and the relationship between ISO 9000 and innovation. 

With respect to the first research question of the thesis “Why do companies choose to be ISO 

9000 certified?”, the current chapter enriches the analysis on ISO 9000 choice focusing on 

motivations of certification expressed during interviews with representatives of firms. 

                                                 

132
 The current chapter is largely based on the research paper “ISO 9000 : 2000 and Innovation Performance : a 

multiple-case study in Luxemburg” presented at the XXII ISPIM Conference, 12-15 June 2011 in Hamburg, Germany 

and at the 16th EURAS Annual Standardization Conference the 8-10 June in Kaunas, Lithuania. A paper based on 

findings of this chapter is in process of submission to appropriate academic journal. 
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With respect to the second research question - “What is the relationship between ISO 9000 

and Innovation?” - , the quantitative methodology detects the effects of ISO 9000 (without 

distinguishing between organization benefits and signalling), while the qualitative methodology 

allows to investigate in depth “how” ISO 9000 and innovation are related. Indeed, qualitative 

methodology appears particularly useful to shed lights on this relationship because one advantage 

of case research is that “it increases the chance of being able to determine the link between cause 

and effect” (Voss et al., 2002, p. 210). 

Therefore, by gathering further information on the work field and building upon the 

theoretical aspects presented in chapter 2, the current chapter aims to complete and better explain 

the results of the quantitative chapter and it is an attempt to disentangle the signalling and 

organizational benefits. The paper is organized as follows: Paragraph7.2discusses the research 

design and Paragraph 7.3 the selection of the unit of analysis. Paragraph 7.4 presents the results of 

the investigation. Paragraph 7.5is devoted to draw conclusions. 

7.2 Research Design 

The multiple-case study consists of a semi-structured interview and the units of analysis are 

the single companies. The protocol of the interview is designed to consider two types of questions: 

open and more structured questions. The open questions are meant to provide a deeper 

understanding of the subject. Other questions are more structured and are meant to allow direct 

comparability between different units of analysis. A similar design - mixing open and more 

structured questions - was used in the multiple-case study on ISO 9000 effect of Martínez-Costa & 

Martínez-Lorente (2004). To avoid potential wording misunderstanding and semantic difficulties, 

the protocol was pretested
133

. 

Other sources of data (website, written quality policy manual and other evidences) are used to 

cross-check the information gathered from the interviews and enhance internal validity (Yin 2009). 

The multiple-case study adopts a matching method to select the unit of analysis, in line with 

the suggestions of King& Neff Powell, (2008, p. 20) to increase external validity and reliability 

(Yin 2009). Comparing ISO 9000 certified and not-certified companies directly can be misleading, 

because the two groups do not have the same characteristics. As shown in Chapter 0, certified 
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The final and full protocol of the current research is reported in annex. 
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companies are larger than non-certified companies, and some sectors are more likely than others to 

include certified companies. Moreover, not all the not-certified companies are alike. Indeed, some 

of the not-certified companies were “exposed” to the ISO 9000 because they were certified in the 

past years but are not currently certified. In the framework of the matching procedure, this fact can 

be modelled considering three types of companies: 

(C) Currently certified in 2010 

(P) Non-certified in 2010 but certified for at least one year between 2000 and 2009 

(N) Never certified 

In the matching terminology, ISO 9000 certification is the treatment and innovation is the 

outcome. To be more precise, the current research assumes that a company can be exposed to two 

treatments. As shown in chapter 2, ISO 9000 can impact innovation through organizational 

benefits and signalling effects. It is reasonable to assume that currently certified companies are 

exposed to both ISO 9000 effects, while those certified in the past are exposed only to the 

organizational effect. The underlying hypothesis is that the organizational effect is persistent 

during the time. For simplicity, further in this paper all the companies exposed to ISO 9000 will be 

referred to as “treated companies” without distinguishing between those currently certified and 

those certified in the past. 

The matching method consists in the selection of untreated companies that match closely with 

treated companies. An important assumption is that the match is performed on the base of all 

variables that are relevant for the assignment of the treatment. This assumption is known in 

literature as “no unmeasured confounders” or “no omitted variables” (Iacus et al. 2012). As 

mentioned above, certification is mainly driven by size and sector specificities; therefore, it can be 

plausibly assumed that the “no unmeasured confounders” assumption is respected. The current 

multiple-case study measures size in classes of number of employees and sector of activity using 

the Nace code revision 2. 

In line with the logic of Coarsened Exact Matching (Iacus et al. 2012), the study enlarges size 

classes and Nace code accuracy in order to have an adequate number of treated and untreated 
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companies. An adequate number of companies have the important advantage of respecting the 

confidentiality of statistical data
134

. 

7.3 Sectors of analysis 

The impact and the diffusion of ISO 9000 can differ in sectors with diverse innovation 

attitude, as shown in paragraph 6. To investigate this issue further, the units of analysis of the 

multiple–case study are selected considering sectors with high and low technological intensity 

according to the criterion of maximum variance (Yin, 2009). Adopting the classification of 

Eurostat (2009b), the manufacturing sector can be split in high-tech and low-tech sectors. 

Similarly, the service sector can be split in knowledge-intensive services (KIS) and less 

knowledge-intensive services (LKIS), as reported in Table 35. The current study focuses on the 

most extreme cases, considering a sector of low knowledge-intensive service (LKIS) and a sector 

of high-tech for manufacturing. 

Table 35 Aggregation of sectors according to technological or knowledge intensity 

High-tech manufacturing 

Nace codes: 20-21, 26-30 

Low-tech manufacturing 

Nace codes: 10-19, 22-25, 31-32 

Knowledge-intensive service 

Nace codes: 50-51, 58-66, 69-75, 80 

Low knowledge-intensive service 

Nace codes: 45-47, 49, 52-53, 55-56, 68, 

77, 79, 81, 82 

Source: adapted by Eurostat (2009b)  

The current research considers sector 49.41 – road transport - because this sector presents 

interesting peculiarities. Compared to companies of other sectors, road transport companies are 

less likely to report to be innovative (Parvan 2009). However, the importance and the dynamism of 

road transport sector have been increasing in the last years, in Luxembourg
135

. Moreover, transport 

companies are less likely to be certified, as shown in Chapter 5. Another peculiarity of road 

transport is that there several companies were certified in the past but are not any more certified in 

2008, as shown in Table 36. It is important to notice that companies with less than 19 employees 

are never certified. This fact could suggest that there is a minimum threshold size up to which ISO 

9000 is convenient for road transport companies. As it is not possible to compare certified and not-

                                                 

134
 The statistical secret does not permit to interview companies identified using data collected for statistical purposes. 

The exhaustive source of publically available business data is not yet available in Luxembourg (Gonzalez, 2009). 

135
Statec website 

http://www.statistiques.public.lu/stat/ReportFolders/ReportFolder.aspx?IF_Language=fraandMainTheme=3andFldrName=7 , 

accessed November 2010. 

http://www.statistiques.public.lu/stat/ReportFolders/ReportFolder.aspx?IF_Language=fra&MainTheme=3&FldrName=7
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certified companies with less than 19 employees directly, these companies are excluded from the 

analysis. 

Table 36 Road transport (Nace rev. 2 49.41) 

Employees Number enterprises 
Certification status

1
 

Contacted Interviewed 
C P N 

+100 14 8 4 2 
14 4 

50-99 29 5 1 23 

20-49 63 4 2 57 29 4
2 

10-19 56 0 0 56 29 0 

Tot 162 17 7 138 0 8 

1C =currently certified (2010) regardless previous certifications; P= previously certified (between 2000 and 

2009 but not in 2010); N =never certified 2A contacted company declared to employ less than 20 employees. 

One interview was conducted by telephone. 

Within the manufacturing high tech sector, the study focuses on two specific subsectors: 

27 - Manufacture of electrical equipment 

28 - Manufacture of machinery and equipment not elsewhere classified (n. e. c.). 

As shown in Table 37, there is no enterprise “certified for at least one year between 2000 and 

2009” in sectors 27-28. Only one company was certified before 2000 and is not currently certified. 

This fact suggests that ISO 9000 certification is generally persistent in the manufacturing sector 

but not in the road sector. However, similarly to the road transport sector, there is a threshold size 

for machinery manufacturing companies in order to be ISO 9000 certified. As it is impossible to 

compare certified and not-certified manufacturing companies with less than 49 employees directly, 

these companies are excluded from the rest of the analysis. 

Table 37 Machinery Manufacturing (Nace rev.2 27+28) 

Employees Number enterprises 
Certification status1 

Contacted Interviewed2 
C P N 

+100 9 9 0 
1 16 42 

50-99 7 6 0 

10-49 9 0 0 9 0 0 

Tot 25 15  10 16 42 

1C =currently certified (2010), regardless previous certifications; P= previously certified (between 2000 and 

2009 but not in 2010); N =never certified.2One company refused to be interviewed but answered to the protocol 

by mail. All interviewed are currently certified except one that declared to be certified before 2000. 

7.4 Analysis 

In order to offer a global view of evidences collected during the study, in line with Yin, (2009, 

pp. 159-160) next word tables will present some relevant data drawn from the individual case. 
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Reading Table 38, it appears that there is a general consensus on the definition of quality, and 

that there are no major differences between manufacturing and service sectors. According to ISO 

9000 principles, quality is generally perceived as customer satisfaction. Therefore it is not 

surprising that clients’ pressure is the main reason for certification or not certification. ISO 9000 

appears to be well known and recognized in both service and manufacturing sectors. Sometimes 

certification is an explicit client requirement. Indeed, one manufacturing company declares that the 

first question of new clients often is: “which certification do you have?” (id 11). In the transport 

sector ISO 9000 is important for the supply chain actors. Certification can be so important for the 

customer that in one case - (id 3) - the main client is paying for the annual auditing fees of ISO 

9000. Data shows that certified companies are active in business to business (B2B) transaction 

suggesting that ISO 9000 is particularly appreciated in business to business market. Moreover, 

large clients (id 4-5) and public clients (id 7) are particularly likely to require ISO 9000 

certification. 

However, ISO 9000 certification is not the only way to satisfy customer expectations. Third 

party certification can be an alternative. Sometimes even if the certification should be not very 

difficult because current working procedures are in line with ISO 9000, ISO 9000 certification is 

not essential if the parent company is already certified (id 2 and id10). ISO 9000 requirements of 

documentation can be perceived as excessive. “Effective and reliable processes are necessary and 

implemented as well as a certain level of documentation” but for the moment, the company 

decides not to be third party certified (id 10). This fact suggests that the organizational impact of 

ISO 9000 is not limited to certified companies only. The standard is well recognized by all 

interviewed companies, but if the company does not achieve a threshold dimension, ISO 9000 is 

not adopted, as shown in Table 36 and Table 37. In this respect, a company that was never 

certified (id 8) was aware of the ISO 9000 standard, but explained that “at this stage we are too 

small and ISO 9000 is not required”. 
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Table 38 Quality definition, certification status and reasons behind certification decisions 

 Id Quality is…. Cert. status
1
 

Why have you implemented (or not 

implemented) ISO 9000? 
Main clients2 

R
o

ad
 t

ra
n

sp
o

rt
 

1 
Satisfaction of 

customers 
C 

More value for client, especially for the 

supply chain actors 
B2B-B2C 

2 

Customer and 

workforce 

satisfaction 

P 

We were previously certified, but not 

currently. However, the parent company 

is currently certified ISO 9001:2008 and 

we are working according to ISO 9000. 

B2B 

3 

Tool to improve 

and increase the 

firm’s image 

C 
Customer requirement (who is paying 

ISO 9000 renewal) 
B2B 

4 

A commercial 

requirement. 

Quality includes 

ISO 9000 

C 

Commercial requirement. There are no 

client without the standard in our market 

(business to business) 

B2B 

5 

To be on time, no 

incident, no 

commercial 

dispute, good 

communication 

C 
Client requiems (large enterprise, 

business to business) 
B2B 

6 

Satisfaction of 

customers and 

employers 

C 
Management commitment and some 

consumers' explicit requirement 
B2B 

7 Not available C Meet public client’s expectation B2B 

8 

Achieving the 

goals: hygiene 

and punctuality 

N 
At this stage we are too small and ISO 

9000 is not required 
B2B 

M
ac

h
in

er
y
 m

an
u
fa

ct
u
ri

n
g
 

9 
Customer 

satisfaction 
C 

To meet market requirements, 

continuous improvement 
B2B 

10 

Increasing 

effectiveness 

(product quality , 

waste, time, 

supplier quality) 

P 

We focus on profit, ISO 9000 requires 

paper work that the client is not paying, 

then we have not a third party 

certification 

B2B 

11 

Vision of 

management, 

operationalized in 

objectives and 

measured by 

indicators 

C 

Clients’ requirement and our quality 

commitment. Often first question is 

“what do you have as certifications? 

B2B 

12 
Process 

improvement 
C Na B2B 

1C =currently certified (2010); P= previously certified (between 2000 and 2009 but not in 2010); N =never 

certified;2B2B = Business to Business; B2C= Business to Consumer 

Reading the definition on innovation in the first column of Table 39, it emerges that even if 

innovation is strictly linked with entering a new market, innovation is differently perceived in road 

transport and machinery manufacturing. Road transport companies are likely to adapt innovations 
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developed elsewhere, while manufacturing companies rely on inventions developed in house to 

achieve growth on the market. 

In the road transport sector, innovation is related to ICT adoption (for example GPS and 

freight tracking system) or acquiring new vehicles respecting emission standards (for example 

Euro 5) to enter into new market segments. Due to the small-scale of Luxembourg, it is not 

surprising that all road transport companies considered in the current study are active in cabotage –

transport of goods between two points in the same country by a company registered in another 

country. Most road transport companies interviewed belong to large international groups and 

consider Europe as their main market. On the other hand, most of the manufacturing companies 

considered belong to very large international groups and are active in the global markets. Being 

part of a group has no impact on R&D because sometimes it is carried out by the parent company 

and the results are spread to all subsidiary companies. In road transport, formal R&D expenses are 

absent even if some companies report specific training expenses for new tangible and intangible 

investments. Only id 12 declares to have a dedicated R&D department. 

Reading Table 39 it is not easy to draw a clear conclusion on the relation between ISO 9000 

and innovation. Firstly, some companies reported to be not innovative and therefore any questions 

about innovation were not applicable. Other companies have experienced no relationship between 

ISO 9000 and innovation, reporting that “innovation is driven by R&D” and “ISO 9000 is not 

related to innovation”. Yet, other companies state that ISO 9000 facilitates the systematic 

understanding of customer needs and helps “addressing innovative products to the most interested 

clients”. Assuming an intermediate position, another group of companies stresses the importance 

of the proper implementation. After the initial investment, the effect of ISO 9000 can span for 

years, even if the company is non-certified anymore. Indeed, ISO 9000 can be useful for further 

organizational innovation. For example, ISO 9000 is used as a framework “for developing an 

innovative integrated management system” (id6). 

Distinguishing between organizational and signalling effect does not permit to draw robust 

conclusions but interesting patterns emerge. Generally, the opinion on organizational effect is in 

line with the opinion on signalling effect. But in two cases (id 7 and id 10) organizational effect 

was considered important and signalling effect was not. Company with id 7 did not consider the 

signalling effect important, because the company has a strong reputation being the main operator 

in specific niche of market. Moreover, the main reason to get certification for that specific 

company was an explicit requirement from public clients. 
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If ISO 9000 is not considered a good signal, then a company is not currently certified. Indeed, 

company id10 declares that “we can prove to have in place a quality system without the 

certification. We are keen to be audited
136

”. 

                                                 

136It is important to remind that id 2 is not formally certified but is in the scope of the parent company and declared 

that the certification of the parent company was useful to acquire new clients. 
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Table 39 ISO 9000 and Innovation 

 
Id Certificat.

1
 Innovation is…. 

In your experience, what is the “net” effect of 

ISO 9000 on innovation? 
Organiz.

2 
Signal

2
 

R
o

ad
 t

ra
n

sp
o

rt
 

1 C 

Transport innovation is 

difficult. Intermodal 

transport can be 

innovative, if possible. 

ISO 9000 is not related to innovation -meaning 

technological innovation-. It increases paper 

work but improve formalization. 

Improvements are continuous, especially with 

new ISO 9000 version 

na na 

2 P 

Development of the 

firm, better 

environmental (carbon 

foot print) and working 

conditions 

ISO1994 version was too procedural. After 

ISO 9000:2008, with proper interpretation, 

there are no limitations for innovation 

yes yes 

3 C 

Adoption of 

technology (example 

especial purpose 

trailer) 

ISO 9000 does not limit innovation. 

Certification is paid by the partner 
no no 

4 C 

ICT adoption; 

reduction of fuel 

consumption (for 

example EURO5); 

New markets 

ISO 9000 permits standardized procedures in 

the group, but innovation is driven by R&D 
yes yes 

5 C 

Adoption of new 

vehicle, less 

consumption, more 

security, more volume, 

quality of service, ICT 

adoption 

No constraint. If properly implemented ISO 

9000 facilitate the organization of the firm. 

Stronger organizational improvement at the 

beginning and later incremental improvement. 

no no 

6 C 

New investment for 

new markets including 

meeting the 

requirement of 

standards (IATA 

Dangerous Goods and 

Safety standard) 

Formalization embedded in ISO 9000 can help 

business, (example calibration of thermometer 

solved commercial dispute). ISO 9000 

requires initial investment but it benefits span 

during the years  

yes yes 

7 C 
Meet explicit client’s 

expectations 

Input from the clients. Addressing innovative 

product to the most interested clients 
yes no 

8 N 

Exploiting new 

markets but we are not 

actively researching 

good ideas 

No innovation in our company, our clients 

have not asked for certification 
na na 

M
ac

h
in

er
y

 m
an

u
fa

ct
u
ri

n
g

 

9 C Growth in the market 

The implementation makes the difference. 

Based on ISO 9000 we are developing an 

innovative integrated management system. 

ISO 9000 is well recognized in our market 

yes yes 

10 P 
Customized and quick 

integrated solutions 

No effect in our case, but systematic 

understanding of customers’ needs and 

continual improvement can be useful 

yes no 

11 C Entering new market  
No effect. No innovation in our company. ISO 

9000 increases our image 
na na 

12 C 
New products, new 

processes 

Assure the goal and ISO 9000 is well 

recognized in our market 
yes yes 

1
 C =currently certified (2010); P= previously certified (between 2000 and 2009 but not in 2010); N =never 

certified Na = Not applicable because the companies are not innovative.2 Author’s codification of the opinion of 

the interviewed companies 
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As shown in Table 39, there are different experiences with ISO 9000 and it is difficult to draw 

a conclusion on whether ISO 9000 supports innovation or not. However, a clearer pattern emerges 

considering Table 40. It clearly appears that ISO 9000 is not perceived as a constraint for 

innovation in almost all cases, especially with the new ISO 9000 version. Indeed, some of the 

interviewed report that ISO1994 version was too procedural and after ISO 9000:2008, with proper 

interpretation, there are no limitations for innovation. 

This fact suggests that ISO 9000 generally does not constrain innovation but potentially can 

facilitate innovation (especially organizational innovation)
137

. 

Table 40 How strong was the CONSTRAINING effect of ISO 9000 for innovation? 

Id 1 2 3 4 5 6 7 8 9 10 11 12 

 
Road transport Machinery manufacturing 

New product for your market na 1 na 3 1 1 1 na na na 1 5 

New product for your firm  na 1 na 2 1 1 1 na na na 1 5 

New process na 1 1 2 1 1 1 na 1 na 1 5 

Organizational innovation  na 1 1 1 1 1 1 na 1 na 1 2 

Marketing innovation  na 1 na 2 1 1 1 na 3 na 1 na 

Scale from 1 to 5 (1 = No impact / low; 5 = high impact); na = not applicable 

7.5 Concluding remarks 

To complement the quantitative analysis of Chapter 0, semi-structured interviews were 

performed in four high-tech manufacturing firms and in eight low knowledge-intensive service 

companies. One advantage of the qualitative analysis is to consider the evolution of certification 

during time. 

The qualitative analysis addressed both research questions: the reasons for ISO 

9000certification and its impact on innovation. 

With respect to the first question, results suggest that certification is driven mainly by 

customer requirements. This result is not in contradiction with the signalling model presented in 

chapter 2. In a separating equilibrium, the model suggests that customers prefer certified suppliers 

and companies get certified to meet these expectations. In this respect, as is possible to implement 

ISO 9000 standards without the third party certification, I argue that if customers require ISO 9000 

certification that means that customers perceive ISO 9000 certification as sound assurance of 

                                                 

137
Only relevant exception is id 12. The company reports that ISO 9000 is increasing technical innovation capability 

(product and process) but nevertheless is reporting limitations in technical innovation, probably due to problems in 

R&D department. However, ISO 9000 does not impede the introduction of successful new products for the market. 



 

150 

 

quality of both management system and products. However, even if the main motivation for ISO 

9000 is external to the company, this does not necessarily imply that ISO 9000 has no other 

results. Certification can be a trigger for quality improvement, if the standard is properly 

implemented. In this respect, ISO 9000 certification can have unintended positive effects. 

With respect to the second research question, in the opinion of companies participating in the 

study, ISO 9000 certification does not limit innovation activities, especially in the ISO 9000 

versions issued after year 2000. In other words, ISO 9000 is not a barrier for innovation but, if 

properly implemented, can facilitate innovation. Some ISO 9000 requirements -client focus and 

formalization of business practices -can positively impact on innovation. 

However, these results are not exempt from limitations. Some companies that were exposed to 

ISO 9000 but are not currently certified refused to participate in the study. Results of interviews 

suggest that organization’s benefits of ISO 9000 appear persistent during time, while signaling 

effects of the certification is more limited and sometime companies decide not to renew the 

certificate. In this respect, organization and signaling effects can potentially be disentangled 

considering difference in outputs of certified and not anymore certified companies. 

The results in this chapter are not exempt from limitations. Potential selection bias suggests 

that further research is required involving a larger number of companies including companies that 

were previously third party certified and companies that were never certified. As the impact of ISO 

9000 appears to be contingent to sector specific patterns, further studies can investigate the impact 

of ISO 9000 on knowledge intensive service companies and low tech companies. 
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General conclusions 

This dissertation is aiming to answer two questions that are considered of particular 

importance in the field of quality management and certification: 

Why do companies choose to be ISO 9000 certified? 

What is the relationship between ISO 9000 and innovation? 

To answer these questions, the dissertation is divided into two parts. Part I is aiming to offer 

an overview on ISO 9000 with respect to ISO 9000 contents, also providing theoretical insights 

and presenting results from previous empirical studies, while Part II addresses the research 

questions focusing on Luxembourgish economy. 

Chapter 1 has shown that the number of certified companies has been growing over time and 

ISO 9000 standard is largely diffused in many countries. The diffusion of certification is not 

homogenous among countries. China and Italy host the highest number of certifications. Service 

and manufacturing companies both adopt and implement the standard but differences among 

sectors are relevant. Remarkably, it appears that companies with more developed management 

system have lower certification costs than companies with no quality management. ISO 9000, 

regarded as codification of Total Quality Management, can improve firm processes if properly 

implemented. The basic idea behind the TQM is that monitored processes can produce quality 

products (e.g. without defects). In this respect, ISO 9000 can be an indirect form of product 

certification. Moving from this assumption, chapter 2 adapts the signalling model originally 

developed in the field of the labour economics to the case of ISO 9000. The chapter shows that 

under some conditions, certification can be used as a signal of superior quality. The signal effect of 

ISO 9000 does not exclude the possibility of the standard positively influencing the organization, 

but the implications can be different. Distinguishing between organizational and signalling 

benefits, I can conclude that even if ISO 9000 is not supportive during the invention phase, ISO 

9000 can play a role when new products are proposed to the market but have not proved their 

effectiveness yet. Chapter 3 reviews previous large empirical studies. Most evidences suggest that 

ISO 9000 is positively related to firm performances, although some investigations do not confirm 

these results. Overall, I can conclude that ISO 9000 is generally positively correlated to firm 

performance, but the relation with innovation is less clear and empirical research in this field is, up 
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to now, relatively limited. Finally, I notice that most of the studies focus on manufacturing sectors 

and there is paucity of investigation focusing on service sector and innovation. Chapter 4 describes 

the dedicated dataset used to perform the econometric analysis of both chapter 5 and chapter 6. 

The dataset is obtained combining the Luxembourgish Community Innovation Survey (CIS 2006) 

with the exhaustive list of ISO 9000 certified companies in Luxembourg. Although the descriptive 

statistics suggest interesting patterns of certification and innovation, a more refined analysis is 

needed to investigate the research questions considering all relevant variables simultaneously. For 

this reason Chapter 5 investigates the drivers of ISO 9000 certification within a discrete choice 

model, focusing on the use of certification as a signaling mechanism. More precisely, I argue that 

if ISO 9000 should be more likely in situations where customers have more difficulties to 

distinguish quality (i.e. product appears to be similar). Results of the discrete choice model 

partially support this hypothesis. I conclude that ISO 9000 certification is not the only signal that 

companies can use to mark their ability to meet customer expectations. Chapter 6 tests 

econometrically whether the positive effects of ISO 9000 on innovation overcome the negative 

effects, within a discrete response model. The main result is that ISO 9000 certification affects 

positively and significantly the probability of innovation when organizational and marketing 

innovation are included. The magnitude and significance of the impact are progressively reduced 

when considering more restrictive definitions of innovation. It appears that ISO 9000 certification 

increases technical innovation probability of manufacturing companies and non-technical 

innovation probability of other service sectors. Interestingly, the effect of ISO 9000 decreases with 

the size of the firm. Starting from the assumption that qualitative analysis can complement the 

quantitative analysis, chapter 7 presents the results of a multiple-case study. The chapter 

investigates the adoption and the impact of ISO 9000 on innovation in four high-tech 

manufacturing and eight road freight transport firms. Interviews show that customers’ requirement 

is the main reason for ISO 9000 certification. Notably, other companies are the main customers of 

all interviewed. The research design considers innovation performance before and after the 

certification. In the opinion of surveyed companies, ISO 9000 certification does not constraint 

innovation activity, especially in the case of ISO 9000 versions issued after year 2000. 

Results partially support the hypothesis that companies get a certification to signal unobserved 

quality characteristics to the market. However, results of the qualitative analysis are not in 

contradiction with the signalling model. It can be concluded that ISO 9000 certification is 

perceived useful only in specific contexts, such as in case of international manufacturing 

companies. Probably ISO 9000 certification is only one signal among others, such as advertising. 
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Combining the results of qualitative and quantitative analyses, I argue that ISO 9000 certification 

is more appreciated in Business to Business (B2B) than business to consumers (B2C). In fact, all 

interviewed companies are certified and suppliers of other firms and advertising expenditure are 

more consistent in B2C. It appears that ISO 9000 certification can be more relevant along the 

supply chain and being used as seal of quality for outsourcing processes in manufacturing 

companies. A possible way to verify this hypothesis would have been to distinguish between 

intermediate goods and, for instance, consumer goods. However, the link between business 

activity code and destination market is not straightforward for all sectors. While it is likely that 

iron industry is serving other industries, customers of a transport company are not necessary other 

firms. Therefore, this hypothesis was not tested and it is left to further research. 

Results of the innovation and ISO 9000 investigation can be interpreted as evidence that 

management of quality and management of innovation are not conflicting. The organizational 

benefits provided by the ISO 9000 family of standards and probably the signalling effect of 

certification can facilitate innovation defined as the successful introduction into the market of new 

products and services. It appears that management standards, and probably not only the ISO 9000, 

can be an effective tool to promote organizational skills especially among companies that have less 

access to external managerial skills, e.g. small companies. Small Medium enterprises (SMEs) are 

less likely to be certified, but it appears that SMEs are likely to benefit more from the standard. In 

this respect, the results suggest that ISO 9000 could be a tool for policy-makers targeting specific 

groups of companies, such as SMEs. Moving from the standardization point of view, these results 

can be interpreted as an example of the positive impact that standardization can have on 

innovation, in line with the policies of European Union that recognizes standardization as a 

catalyst for innovation. Possible implication could be that European Union should promote and 

push the adoption of management standard, but some precautions are needed. Indeed, if the main 

advantage of ISO 9000 is the signalling effect, policies aiming to increase the number of certified 

companies can drive to a pooling equilibrium where customers cannot rely on the certification as a 

signal. However, I argue that if SMEs are non-certified because of some financial constraints and 

ISO 9000 improves organization, than support of the policy-maker is advisable. For this reason, 

specifically designed studies are needed to disentangle better the signalling and the organizational 

benefits which can shed more light on the effect of ISO 9000. Qualitative analysis was one attempt 

to distinguish these effects, but analysis performed on panel data could address this issue better. 

While certified companies are exposed to both effects, the companies that were certified only in 
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one point in time are exposed only to organizational effect. Future analysis can develop further this 

intuition. 

The current research can be expanded towards different directions. For example, Luxembourg 

is a small open economy and the pattern identified could be country specific. Therefore, further 

cross countries analysis is advisable. However, as the research is based on international 

innovation, the survey and the analysis can potentially be replicated in a cross-sectional analysis. 

The research finds evidences of correlation between ISO 9000 and innovation, but no causality can 

be claimed. Longitudinal analyses could provide a favourable setting for explicit testing of this 

relationship. Moreover, the current study considered the probability of declaring to be innovative; 

testing further dimensions of innovation such as intensity of innovation could offer a more 

comprehensive picture of the phenomenon. Moreover, extending the current research to ISO 

14000 and environmental innovation could be interesting for scholars and policy-makers, given the 

increasing importance of environmental issues. Finally, I believe that these results are relevant for 

practitioners (i.e. registrars and standardization organizations) that could want for a better 

understanding of the features of firms for which the certification provides the best potential, also in 

terms of innovation. 
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8 Annexes 

8.1 Managerial and economic perspectives on ISO 9000 

Table 41 summarizes the expected benefits that ISO is aiming to achieve with ISO 9000 

standard family by showing that it is possible to establish a link between managerial perspectives 

(i.e. internal and external) and the economic perspective (i.e. organizational and signalling)
138

. 

Table 41 Expected effects of ISO 9000: Managerial and economic perspectives 

ISO 9000 family standards are expected to help 

organizations to: 

Managerial perspective Economic perspective 

Improve their ability to consistently provide 

quality products 

Improve organizational effectiveness and 

efficiency 

Improve communications  

Improve co-ordination between management 

systems; 

Internal  “organizational benefits” 

Reduce barriers to trade 

Reduce proliferation of company specific quality 

requirements 

External  “Signalling“ 

Source: Adapted from ISO/TC 176, 2008, p. 3 

8.2 Quality standardization and customer expectations: An extension 

The model of quality standardization and customer expectations presented in chapter 2 can be 

easily extended to the case that standardization is introduced into the market, but it is not perfectly 

credible for customers. Customers expect that some product (or management system) have quality 

below  . After standardization, probability of quality below   is not zero, as in the case of perfect 

credibility, but positive. However, in the range       the probability of low quality products (or 

management system) is minor than probability before standardization. 

∫        
 

 

 ∫       
 

 

 

                                                 

138
 For a dedicated analysis of economy of standards please see (Swann 2000; Blind 2004; Swann 2010). The effects 

of compatibility standards are outside the scope of this thesis. 
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In the range     , probability of high quality products (or management system) is higher than 

before standardization. 

∫        
 

 

 ∫       
 

 

 

As shown in Figure 24, if customers do not have confidence into the standard, the probability 

distribution is semi-uniform with extremes   and  . Parameter   measures the confidence into the 

standard. If  is zero, there is perfect confidence and   
 

   
as the case ofFigure 7 Quality 

perceptions, in case of perfect confidence into the standard. Total quality on the market is equal to 

the sum of expected quality in the range       and [    . 
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 ∫       
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Since the area below the probability density function is equal to one 
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Similarly, it is possible to calculate variance in case of not perfect confidence into 

standardization 

   
 ∫ {     

}
 
   

 

 

 ∫ {     
}
 
    

 

 

 

 ∫ [        
     

]     ∫ [        
     

]    
 

 

 

 

 

 

[    
 

     
[    

 
      

 
 

 
[    

 
     

[    
 

      

  
 

 
         

      
 

 

 
 

 

 
       

       
      

      (
 

 

 

      
       

)   (
 

 
    

     
) 



 

157 

 

Figure 24 Quality perceptions in case of non-perfect confidence into the standard 

 

  

Before standard setting After standard setting 
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8.3 The Community Innovation Survey 2006 

 



 

 

The Community Innovation Survey 2006 

(CIS 2006) 
 

The harmonised survey questionnaire 

 
 
 
 
 
 

 
 

The Community Innovation Survey 2006                         (Final Version:  October 18, 

2006) 

 

This survey collects information about product and process innovation as well as organisational and marketing 

innovation during the three-year period 2004 to 2006 inclusive. Most questions cover new or significantly improved 

goods or services or the implementation of new or significantly improved processes, logistics or distribution methods. 

Organisational and marketing innovations are only covered in paragraph 10. In order to be able to compare enterprises 

with and without innovation activities, we request all enterprises to respond to all questions, unless otherwise 

instructed.  

 

Person we should contact if there are any queries regarding the form: 

 

Name:               _____________________________________  

Job title:            _____________________________________ 

Organisation:    _____________________________________ 

Phone:              _____________________________________ 

Fax:                  _____________________________________ 

E-mail:              _____________________________________ 

 



 

 

General information about the enterprise 
Name of enterprise           
Address139          
Postal code      Main activity140    
 
1.1 Is your enterprise part of an enterprise group? (A group consists of two or more legally defined 

enterprises under common ownership. Each enterprise in the group may serve different markets, as with national 
or regional subsidiaries, or serve different product markets. The head office is also part of an enterprise group.) 

 
Yes In which country is the head office of your group located?141___________  
No  

 

If your enterprise is part of an enterprise group, please answer all further 
questions only for your enterprise in [your country]. Do not include results for 
subsidiaries or parent enterprises outside of [your country] 
 
1.2 In which geographic markets did your enterprise sell goods or services                         
during the three years 2004 to 2006? 

 
Yes No  

Local / regional within [your country]    

National     

Other European Union (EU) countries, EFTA, or EU candidate countries*     

All other countries    

*: Include the following countries: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, 
Germany, Greece, Hungary, Iceland, Italy, Ireland, Latvia, Liechtenstein, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, 
Portugal, Romania, Slovenia, Slovakia, Switzerland, Turkey, Spain, Sweden and the United Kingdom. 

  

                                                 

139 NUTS 2 code  

140 NACE 4 digit  code  

141Country code according to ISO standard 
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2.  Product (good or service) innovation 
 
A product innovation is the market introduction of a new good or service or a significantly improved 
good or service with respect to its capabilities, such as improved software, user friendliness, 
components or sub-systems. The innovation (new or improved) must be new to your enterprise, but it 
does not need to be new to your sector or market. It does not matter if the innovation was originally 
developed by your enterprise or by other enterprises. 
 
During the three years 2004 to 2006, did your enterprise introduce: 

  Yes No 

New or significantly improved goods. (Exclude the simple resale of new goods purchased from 
other enterprises and changes of a solely aesthetic nature.)   

  

   
New or significantly improved services.   

  
 
 
 

 
     If no to both options, go to question 3.1, otherwise: 
 
2.2 Who developed these product innovations? 

 
Select the most appropriate option only 

Mainly your enterprise or enterprise group  

Your enterprise together with other enterprises or institutions  

Mainly other enterprises or institutions  

 
2.3 Were any of your goods and service innovations during the three years 2004 to 
2006: 

 Yes No 
New to your 
market?   

Your enterprise introduced a new or significantly improved good or service onto 
your market before your competitors (it may have already been available in other 
markets) 

  

Only new 
to your 
firm?  

Your enterprise introduced a new or significantly improved good or service that 
was already available from your competitors in your market 

  

 
 

Using the definitions above, please give the percentage of your total turnover142in 
2006 from: 

Goods and service innovations introduced during 2004 to 2006 that were new to your market 
    

   % 

Goods and service innovations introduced during 2004 to 2006 that were only new to your firm 
    

   % 

Goods and services that were unchanged or only marginally modified during 2004 to 2006 (include 
the resale of new goods or services purchased from other enterprises) 

   
 

   % 

     
Total turnover in 2006 1 0 0 % 

                                                 

142For Credit institutions: Interests receivable and similar income, for insurance services: Gross premiums written 
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3.  Process innovation 
 

A process innovation is the implementation of a new or significantly improved production process, 
distribution method, or support activity for your goods or services. The innovation (new or improved) 
must be new to your enterprise, but it does not need to be new to your sector or market. It does not 
matter if the innovation was originally developed by your enterprise or by other enterprises. Exclude 
purely organisational innovations. 
 

3.1 During the three years 2004 to 2006, did your enterprise introduce: 
 Yes No 
New or significantly improved methods of manufacturing or producing goods or services   
New or significantly improved logistics, delivery or distribution methods for your inputs, goods or services   
New or significantly improved supporting activities for your processes, such as maintenance systems or 
operations for purchasing, accounting, or computing  

  

 
     If no to all options, go to paragraph 4, otherwise: 
 
3.2 Who developed these process innovations? 
 

Select the most appropriate option only 
Mainly your enterprise or enterprise group  

Your enterprise together with other enterprises or institutions  

Mainly other enterprises or institutions  

 
 

4. Ongoing or abandoned innovation activities   
 

Innovation activities include the acquisition of machinery, equipment, software, and licenses; 
engineering and development work, training, marketing and R&D143 when they are specifically 
undertaken to develop and/or implement a product or process innovation. 
 
4.1 Did your enterprise have any innovation activities to develop product or process 
innovations that were abandoned during 2004 to 2006 or still ongoing by the end of 
2006? 
Yes  
N o  
 
 

If your enterprise had no product or process innovations or innovation activity 
during 2004 to 2006 (no to all options in questions 2.1, 3.1, and 4.1), go to 

question 8.2. 
Otherwise, go to question 5.1 

 
 
 
 
  

                                                 

143
Include basic R&D as an innovation activity even if not specifically related to a product and/or process innovation 
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5. Innovation activities and expenditures 
 
5.1 During the three years 2004 to 2006, did your enterprise engage in the following 
innovation activities: 

 Yes No 

Intramural (in-house) 
R&D 

Creative work undertaken within your enterprise to increase the stock 
of knowledge and its use to devise new and improved products and 
processes (including software development)  

  

If yes, did your firm perform R&D during 2004 to 2006: 
               Continuously?                         
               Occasionally?                         
 

 

 
Extramural R&D  Same activities as above, but performed by other companies 

(including other enterprises within your group) or by public or private 
research organisations and purchased by your enterprise 

  

   
Acquisition of 
machinery, equipment 
and software 

Acquisition of advanced machinery, equipment and computer 
hardware or software to produce new or significantly improved 
products and processes  

  

   
Acquisition of other 
external knowledge 

Purchase or licensing of patents and non-patented inventions, know-
how, and other types of knowledge from other enterprises or 
organisations 

  

   
Training Internal or external training for your personnel specifically for the 

development and/or introduction of new or significantly improved 
products and processes  

  

   
Market introduction of 
innovations 

Activities for the market introduction of your new or significantly 
improved goods and services, including market research and launch 
advertising 

  

   
Other preparations Procedures and technical preparations to implement new or 

significantly improved products and processes that are not covered 
elsewhere.  

  

 
5.2   Please estimate the amount of expenditure for each of the following four 
innovation activities in 2006 only. (Include personnel and related costs)144 

                                                                If your enterprise had no expenditures in 2006 please fill-in 0 

 Intramural (in-house) R&D (Include capital expenditures on buildings and 
equipment specifically for R&D) 

  

   

    
 Acquisition of R&D (extramural R&D)   

    
 Acquisition of machinery, equipment and software (Exclude expenditures 
on equipment for R&D) 

  

    
 Acquisition of other external knowledge   

    
Total of these four innovation expenditure categories   

  

                                                 

144 Give expenditure data in 000’s of national currency units to eight digits. 
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During the three years 2004 to 2006, did your enterprise receive any public financial 
support for innovation activities from the following levels of government? Include financial 
support via tax credits or deductions, grants, subsidised loans, and loan guarantees. Exclude research and other 
innovation activities conducted entirely for the public sector under contract. 
 

 Yes No 
Local or regional authorities   

Central government (including central government agencies or ministries)   

The European Union (EU)   

If yes, did your firm participate in the EU 6th Framework Programme for Research and 
Technical Development (2003-2006) 

  

6. Sources of information and co-operation for innovation activities 
 
6.1 During the three years 2004 to 2006, how important to your enterprise’s innovation 
activities were each of the following information sources? Please identify information sources that 

provided information for new innovation projects or contributed to the completion of existing innovation projects. 

 

  Degree of importance 
Tick ‘not used’ if no information was obtained from a source. 
 Information source  High Medium Low Not used 
Internal  Within your enterprise or enterprise group     

      
Market 
sources 
 

Suppliers of equipment, materials, components, or software     

Clients or customers     

Competitors or other enterprises in your sector      

Consultants, commercial labs, or private R&D institutes     

      
Institutional 
sources 

Universities or other higher education institutions     

Government or public research institutes     

      
Other 
sources 

Conferences, trade fairs, exhibitions     

Scientific journals and trade/technical publications     

Professional and industry associations     
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6.2 During the three years 2004 to 2006, did your enterprise co-operate on any of your 
innovation activities with other enterprises or institutions? Innovation co-operation is active 
participation with other enterprises or non-commercial institutions on innovation activities. Both partners do not 
need to commercially benefit. Exclude pure contracting out of work with no active co-operation. 
Yes   
No     (Please go to question 7.1) 
 
 
6.3 Please indicate the type of co-operation partner and location (Tick all that apply) 

 
Type of co-operation partner [Your 

country] 
Other 
Europe* 

United 
States 

All other 
countries  

A. Other enterprises within your enterprise group     
B. Suppliers of equipment, materials, components, or software     
C. Clients or customers     
D. Competitors or other enterprises in your sector     
E. Consultants, commercial labs, or private R&D institutes     
F. Universities or other higher education institutions     
G. Government or public research institutes     

*:  Include the following European Union (EU) countries, EFTA, or EU candidate countries: Austria, Belgium, Bulgaria, Croatia, Cyprus, 
Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Italy, Ireland, Latvia, Liechtenstein, Lithuania, 
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovenia, Slovakia, Switzerland, Turkey, Spain, Sweden and the 
United Kingdom. 

 
6.4 Which type of co-operation partner did you find the most valuable for your 

enterprise’s innovation activities? (Give corresponding letter) _______ 
 
7. Effects of innovation during 2004-2006 
 
 

7.1 How important were each of the following effects of your product (good or service) 
and process innovations introduced during the three years 2004 to 2006? 
 

  Degree of observed effect 
  High Medium Low Not relevant 
Product  
oriented 
effects 

Increased range of goods or services     
Entered new markets or increased market share     
Improved quality of goods or services      

      
 
Process 
oriented 
effects 

Improved flexibility of production or service provision     
Increased capacity of production or service provision     
Reduced labour costs per unit output     
Reduced materials and energy per unit output     

      
Other 
effects 

Reduced environmental impacts or improved health and safety     
Met regulatory requirements     
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8. Factors hampering innovation activities 
 

8.1 During the three years 2004 to 2006 were any of your innovation activities or 
projects:  

 Yes No 
Abandoned in the concept stage   

Abandoned after the activity or project was begun   

Seriously delayed   
 

 
TO BE ANSWERED BY ALL ENTERPRISES: 
8.2 During the three years 2004 to 2006, how important were the following factors for 
hampering your innovation activities or projects or influencing a decision not to 
innovate?  

  Degree of importance 
  

High Medium Low 
Factor not 
experienced  

 
Cost 
factors 

Lack of funds within your enterprise or group     

Lack of finance from sources outside your enterprise     

Innovation costs too high     
      
 
Knowledg
e factors 

Lack of qualified personnel      

Lack of information on technology     

Lack of information on markets     

Difficulty in finding cooperation partners for innovation     
      
Market 
factors 

Market dominated by established enterprises     

Uncertain demand for innovative goods or services     
      
Reasons 
not to 
innovate 

No need due to prior innovations     

No need because of no demand for innovations     

 
 

 
9. Intellectual property rights   
 
9.1 During the three years 2004 to 2006, did your enterprise:  

 Yes No 
Apply for a patent   

Register an industrial design   

Register a trademark   

Claim copyright   
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10. Organisational innovation 
 
An organisational innovation is the implementation of a new organisational method in your enterprise’s 
business practices (including knowledge management), workplace organisation or external relations that 
has not been previously used by your enterprise. It must be the result of strategic decisions taken by 
management. Exclude mergers or acquisitions, even if for the first time. 
 
10.1. During the three years 2004 to 2006, did your enterprise introduce: 

 Yes No 

New business practices for organising work or procedures (i.e. supply chain management, 
business re-engineering, lean production, quality management, education/training systems, etc) 

  

New knowledge management systems to better use or exchange information, knowledge and 
skills within your enterprise or to collect and interpret information from outside your enterprise  

  

New methods of workplace organisation for distributing responsibilities and decision making   
(i.e. first use of a new system of employee responsibilities,  team work, decentralisation, 
integration or de-integration of departments, etc) 

  

New methods of organising external relations with other firms or public institutions (i.e. first use 
of alliances, partnerships, outsourcing or sub-contracting, etc.) 

  

 
If no to all four options, go to question 11. Otherwise go to question 10.2. 
 
10.2 Who developed these organisational innovations? 

 
Select the most appropriate option only 

Mainly your enterprise or enterprise group  

Both your enterprise and other enterprises or institutions (including consultants)  

 Mainly other enterprises or institutions (including consultants)  

 
 
10.3 How important were each of the following effects of your enterprise’s 
organisational innovations introduced during the three years 2004 to 2006?  

If your enterprise introduced several organisational innovations, make an overall evaluation 

 High Medium Low 
 Not 
relevant 

 Reduced time to respond to customer or supplier needs     

Improved quality of your goods or services      

Reduced costs per unit output     

 Improved employee satisfaction and/or lower employee turnover     

Improved communication or information sharing     
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11. Marketing innovation 
 
A marketing innovation is the implementation of a new marketing concept or strategy that differs 
significantly from your enterprise’s existing marketing methods and which has not been used before. It 
requires significant changes in product design or packaging, product placement, product promotion or 
pricing. Exclude seasonal, regular and other routine changes in marketing methods. 
 
11.1 During the three years 2004 to 2006, did your enterprise introduce the following marketing 
innovations: 

 Yes No 

Significant changes to product design or the packaging of goods or services (exclude changes 
that only alter the product’s functional or user characteristics) 

  

New media or techniques for product promotion (i.e. the first time use of a new advertising 
media, fundamentally new brand to target new markets, introduction of loyalty cards, etc) 

  

New methods for product placement or sales channels (i.e. first time use of  franchising or 
distribution licenses,  direct selling, exclusive retailing, new concepts for product presentation, etc) 

  

New methods of pricing goods or services i.e. first time use of variable pricing by demand, 
discount systems, etc) 

  

 
 
If no to all four options, go to question 12. Otherwise go to question 11.2. 
 
11.2 Who developed these marketing innovations? 

 
Select the most appropriate option only 

Mainly your enterprise or enterprise group  

Your enterprise together with other enterprises or institutions (including consultants)  

Mainly other enterprises or institutions (including consultants)  

 
 
11.3. How important were each of the following effects of your enterprise’s marketing innovations 
introduced during the three years 2004 to 2006?  

If your enterprise introduced several marketing innovations, make an overall evaluation 

 High Medium Low 
Not 
relevant 

 Increased or maintained  market share     

Introduced products to new markets or customer groups      

Increased visibility of products or business     

Improved ability to respond to customer needs     
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12. Basic economic information on your enterprise  
 

12.1 What was your enterprise’s total turnover for 2004 and 2006?145Turnover is defined as the market 

sales of goods and services (Include all taxes except VAT146). 
 
 

              2004         2006 

                      

 

12.2 What was your enterprise’s total number of employees in 2004 and 2006?147 
 
 

              2004         2006 

                  

                                                 

145Give turnover in ‘000 of national currency units to nine digits. 

146For Credit institutions: Interests receivable and similar income; for Insurance services: Gross premiums written 

147Annual average. If not available, give the number of employees at the end of each year. Give figures to six digits. 



 

 

8.4 Sector definition 

Table 42 Sector definition 

CE marking manufacturing  See Nace and CE marking 

Table 43 

Other Manufacturing  NACE 15-37 except sectors in Nace and CE 

marking 

Table 43 

Trade NACE 51 

Transport NACE 60-64 

IT and other services NACE 72, 73, 74.2 74.3 
Notes: Financial and energy sector are excluded from the analysis  

8.5 Nace and CE marking 

Table 43 Directives and NACE of CE marking manufacturing 

Directives  NACE rev. 1 

 Low voltage equipment (73/23/EEC, amendment 93/68/EEC) 31.2; 31.61, 33.2; 36 

 Simple pressure vessels (87/404/EEC, amendments 

90/488/EEC and 93/68/EEC) 

28.3; 29.12; 33.2; 36.63,  

 Toys (88/378/EEC, amendment 93/68/EEC) 36.5 

 Electromagnetic compatibility (89/336/EEC, amendments 

92/31/EEC and 93/68/EEC) 

31.3; 31.4; 31.62;36.5 

 Machinery (98/37/EC, amendment 98/79/EC) 29 

 Personal protective equipment (89/686/EEC, amendments 

93/68/EEC, 93/95/EEC and 96/58/EC) 

29.6; 33.4 

 Non-automatic weighing instruments (90/384/EEC, 

amendment 93/68/EEC) 

29.24 

 Active implantable medical devices (90/385/EEC, amendments 

93/42/EEC and 93/68/EEC) 

32.3; 33.1 

 Gas appliances (90/396/EEC, amendment 93/68/EEC) 24.11; 40 

 Hot water boilers (92/42/EEC, amendment 93/68/EEC) 28.22 

 Civil explosives (93/15/EEC) 24.61 

 Medical devices (93/42/EEC, amendment 98/79/EC) 32.3; 33.1 

 Potentially explosive atmospheres (94/9/EC) 24.61 

 Recreational craft (94/25/EC) 35.1; 35.2 

 Lifts (95/16/EC) 28.11 

 Refrigeration appliances (96/57/EC) 24.11; 28.75; 29 

 Pressure equipment (97/23/EC) 25.1; 25.21; 28.3; 28.4; 33.2 

 Telecommunications terminal equipment (98/13/EC) 32 

 In vitro diagnostic medical devices (98/79/EC) 33 

 Radio and telecommunications terminal equipment (99/5/EC) 32 
Source: authors, adapted from EU (2000) annex8 http://ec.europa.eu/enterprise/policies/single-market-

goods/files/blue-guide/annexe8/annexe8_en.pdf 

  

http://ec.europa.eu/enterprise/policies/single-market-goods/files/blue-guide/annexe8/annexe8_en.pdf
http://ec.europa.eu/enterprise/policies/single-market-goods/files/blue-guide/annexe8/annexe8_en.pdf
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8.6 Probit and logit 

In the discrete response models, the definition of the distribution of the error term 

determines the definition of the model. If the error term has a normal distribution, the model 

will be a probit, if the is distributed as a Logistic the model will be a Logit. On theoretical 

ground it is difficult to justify the preference for logit or probit. “In most applications the 

choice between the two seems not to make much difference“(Greene 2003 p. 667). The 

estimation of  with a logit differs of a factor of 
6

2
due to different measurement scale 

(Danielis 2005). On theoretical ground it is difficult to justify the preference for logit or 

probit. “In most applications the choice between the two seems not to make much 

difference“(Greene 2003 p. 667). To offer an example, Table 44 reports the coefficient of the 

regression 1 of Table 19 calculated with a probit and with the logit. Multiplying the 

coefficient of for
  

 
 the estimations of probit and logit models are almost similar. However, 

some variables present huge differences. For example the “Legal requirement” has a 

coefficient of -0.02 in the logit and 0.003 in the probit. This fact is due to the very wide 

variation of variables, as suggested by Greene (2003 p. 667). Indeed in the probit the standard 

error of Legal requirement is 0.23 for a value of 0.003. 
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Table 44 Comparison between estimated coefficient of logit and probit 

 

5 

Logit 

Coeff. 

1 

Probit 

Coeff. 

             
      

 

Difference 

     
Company maturity -1,803 -0,962 -1,58 0,12 

International Market 0,737 0,387 0,64 0,14 

Intense advertisement 

competition 
-1,268 -0,673 -1,11 0,13 

Similar goods or service 0,071 0,014 0,02 0,68 

Legal requirement (manufac. 

with CE Marking) 
-0,02 0,003 0,00 1,25 

Other Manuf. base base 
  

Trade 0,432 0,231 0,38 0,12 

Transport -1,369 -0,601 -0,99 0,28 

IT and other service 0,444 0,239 0,39 0,11 

Changing environment -0,131 -0,092 -0,15 -0,16 

Competitors’ threats 0,343 0,208 0,34 0,00 

Customer focus -0,837 -0,412 -0,68 0,19 

Price 0,395 0,253 0,42 -0,05 

Log employees 0,697 0,384 0,63 0,09 

Group status 0,428 0,201 0,33 0,23 

Turnover per employee 0,184 0,098 0,16 0,12 

R&D intensity 0,003 0,001 0,00 0,45 

Constant -7,024 -3.902 
  

Number of obs. 470    

weighted obs. 1140    

Pseudo R2 0,2119 .209   

Adj. pseudo R2 .1687 0.163   

Source data: CIS 2006-MLQ. Notes: Financial and energy sector are excluded. Weighted estimations, 

Author calculations 

Differently of the probit, the logit can be written as the natural logarithm of the odd ratio
  

    
, 

linearly dependent of a vector of regressor (Gujarati and Porter 2009 p. 562). The simple 

demonstration is following. 

In line with Greene (2003 p. 687), I write the logit model as 

   
   

  

     
  

 

With simple algebraic transformation: 
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  (     
  )     

     

      
  

      
     

      
      

  
     

      
          

  

    
    

  . 

Taking the log, in not extreme cases, it is possible to write   (
  

    
)    

  . The logit 

model states that the natural logarithm of the odd ratio
  

    
 is linearly dependent of a vector of 

regressor (Gujarati and Porter 2009 p. 562). 

8.7  Protocol for qualitative study 

I would to thank you again for participating to my PhD research on quality and 

innovation conducted in Centre de Recherche Public Henri Tudor. To facilitate my note 

taking, I would like to tape it. Please consider that according to our protocol all information 

will be held confidential and available only to the research team. Your participation is 

voluntary and you may stop at any time during the interview. The study does not aim to 

evaluate your techniques or gather sensitive information about your company. I will write 

down the minutes of our discussion and send you for final validation. 

The interview is planned to be complete in not more than 20 minutes and is organized in 

3 parts: Innovation, ISO 9000 and impact of ISO 9000 on innovation. 

 

General questions 

 Respondent responsibility in the company:  

 

 

 

 

 Company: Range of employees:  

General 

manager, 

Quality 

department  

operation 

department 

R&D 

department 

other 

    _     _ 
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< 10 10 to 19  20 to 49 50 to 99 100 to 250 > 250 

      

 What is your main activity? _____     _______ 

 What is your main markets: 

National Great 

Region  

Europe International 

    

 When your company was established? _     _ 

 Group / Merge / Acquisition/? _     _ 

 

Innovation 

Now we would like to focus our attention to innovation. 

 Innovation can be defined in several ways, what is innovation in your enterprise? 

_____     __ 

 Is your company innovative? Yes  No  

 What are the last 2 innovations have you introduced? ______     _______ 

 Compared with your competitors, do these innovations improve your competitive 

position? Yes  No , Which advantages? ______     _______ 

 Does your company actively seek innovation (R&D, collaboration with research 

institute, etc...)? Yes  No  How? ______     _______ 

 If innovative and no R&D expenses (yes to question 8 and no to question 11), how can 

you be innovative without using resources? ______     _______ 

 During the last three years have your firm introduced any of the following type of 

innovation, generally used by researchers? 

 New product 

or service for 

your market 

New product 

or service for 

your 

company 

New process New 

organizational 

methods 

New 

marketing 

procedures 

yes      

no      

If any innovation was not introduced, is innovation an important competitive factor in 

your market? Yes No  

If innovation is important and your company is not innovative, how your firm remains 

competitive on the market? ______     _______ 
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ISO 9000 

Now we would like to focus our attention to ISO 9000 family standard quality 

management system. 

 What is quality for your company? _____     ________ 

 How do you measure it in your company? _____     ________ 

 Year first ISO 9000 certification (if any)  _____     ________ 

 Last year of ISO 9000 certification (if any) _____     _______ 

 Are you planning to be ISO 9000 certified?  _____      _______ 

 Do you use other quality Management System (Total Quality Management, six-sigma, 

ISO15504, CMMI, SQAS etc…)? Yes No  (If no positive answer at question 18, 

please jump to no-ISO 9000 questionnaire, question 36) 

Why have you implemented ISO 9000? __________ 

If not any more certified, why have you not renewed the ISO 9000 certification? 

___     _____ 

Why are you any more certified? __     __ 

Have ISO 9000 affected the daily work of your firm? Yes No  How? 

______     _______ 

How relevant were the following reasons for implementing ISO 9000? 

  No 

influence 

/ low 

low-

medium  

medium  medium 

-high 

high Comments 

Legal incentives 

(facilitation for 

Authorized Economic 

Operator etc…) 

     ___     __ 

Explicit clients 

requirement (public 

or/and private), 

     ___     __ 

Expectation to 

improve quality  
     ___     __ 

Expectation to reduce 

production costs 
     ___     __ 

Expectation to 

increase revenues  
     ___     __ 

Expectation to 

facilitate innovation 
     ___     __ 

Expectation to 

increase customer 

satisfaction 

     ___     __ 
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Expectation to 

improve  corporate 

image 

     ___     __ 

Expectation to 

improve 

communication 

     ___     __ 

Others: ___     __      ___     __ 

  



 

177 

How relevant were the following direct or indirect “costs” in implementing ISO 9000? 

  No 

influence 

/ low 

low-

medium  

medium  mediu

m -

high 

high Comments 

Set up of quality 

management System 
     ___     __ 

Maintenance      ___     __ 

External consultancy      ___     __ 

Unnecessary ” paper 

work” 
     ___     __ 

Bureaucratic attitude      ___     __ 
Constraint to innovation      ___     __ 

Other costs: 
___     __ 

     ___     __ 

Are the benefits more than the costs? Yes No  

 

ISO 9000 and innovation 

Does ISO 9000 compliance limit innovation in your company? Yes  No   How? 

___     _____ 

Does the knowledge embedded in ISO 9000 facilitate the invention of new product or 

service? Yes  No  How? ______     _______ 

Does ISO 9000certification increase the acceptance in the market of new invented 

product or service? Yes No  How? ______     _______ 

How much does ISO 9000 increase your capability of the following types of innovation? 

  None 

/very 

low 

low-

medium  

medium  medium 

–high 

High Comments 

New product 

for your market 
     

___     _____ 

New product 

for your firm  
     

___     _____ 

New process      ___     _____ 

Organizational 

innovation  
     

___     _____ 

Marketing 

innovation  
     

___     _____ 
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How strong was the constrain effect of ISO 9000 for the following types of innovation? 

  No 

impact / 

low 

low-

medium  

medium  medium 

–high 

high Comments 

New product 

for your market 
     

___     _____ 

New product 

for your firm  
     

___     _____ 

New process      ___     _____ 

Organizational 

innovation  
     

___     _____ 

Marketing 

innovation  
     

___     _____ 

Was the impact of ISO 9000 on innovation expected when you implemented ISO 9000? 

Yes No  

Someone says that ISO 9000 can push and limit innovation, in your experience, what is 

the “net” effect of ISO 9000 on innovation? ___     _____ 

The interview is finished, thank you for your collaboration. If you are interest, I will send 

you the final report of my study. 

Quality management (if no to question 18) 

 What is quality for your company? _____     ________ 

 How do you measure it in your company? _____     ________ 

 Have your company formally identified production processes?  

 Does your firm identified criteria to assess the effectiveness of the processes? Yes  

No  

 Has the organization identified data to be collected and analysed regarding customer 

satisfaction? Yes  No  

 Are the causes of potential nonconformities with costumer expectations identified and 

monitored?  

 Yes  No  How?  __     _____ 

 Do you know what ISO 9000 is? Yes  No  

 Why you have not implemented ISO 9000? _____     ________ 

 Is ISO 9000 redundant considering your current quality management? Yes  No  

Why?      _____ 
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 Is ISO 9000 redundant considering your reputation in the market? Yes  No  

Why? ___     ______ 

 Are the benefits from the compliance to ISO 9000 exceeding the cost? Yes  No  

 How much do you agree with the following statements 

  Strongly 

Disagree 

Disagree  Undecided  Agree  Strongly 

Agree  

Comments 

Setting up a quality 

management 

System is useless  

     ___     _ 

ISO 9000 is too 

expensive 
     ___     _ 

Current quality 

system is better 

than ISO 9000 

     ___     _ 

ISO 9000 brings 

unnecessary ” paper 

work” 

     ___     _ 

ISO 9000 brings 

bureaucratic attitude 
     ___     _ 

ISO 9000 does not 

increase reputation 
     ___     _ 

ISO 9000 constrain 

innovation  
     ___     _ 

The interview is finished, thank you for your collaboration. If you are interest, I will send 

you the final report of my study. 
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