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Abstract 

Proceeding from theoretical hypotheses, driving forces for the introduction of the ISO 
9000ff series in innovative service companies are analysed. Based on the European Commu
nity Innovation Survey (CIS), a probit model is estimated with different explanatory variables 
based on a sample of innovative German service companies. The first analysis of the role of 
the quality standard ISO 9000ff in German innovative service companies, based on general 
hypotheses concerning the role of quality standards, produced elucidating results. Besides 
sector- and size-specific differences, the use of "risky" technologies positively influences the 
probability of introducing ISO 9000ff. This quality standard has another twofold impact: first, 
as expected, it is a quality seal for the customers of the service company, especially in mar
kets with homogeneous products and average qualities. Second, the introduction of ISO 
9000ff has impacts on the internal processes of the service companies. In contrast to a con
ventional product standard, it supports the management in being flexible especially towards 
the preferences of the customers and in reaching project deadlines. However, the introduction 
may also increase the pressure on the employees, who are therefore evidently more reluctant 
about its introduction. Consequently, the empirical results underpin most of the theoretical 
hypotheses on the role of quality standards in service companies. 
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1. Introduction 

A prominent feature of the current structural change in the economy and society is the grow
ing significance of the service sector in terms of competition and labour market, reflected in 
the growing share of services in the gross national product and employment. The services 
sector is the largest single employer in all EU member states: in 1996, for example, 60% of 
the workforce in the European Union were employed in this sector. Its share in the gross do
mestic product within the EC amounted to 62% in 1996, while that of industry and agricul
ture was only 35% and 3 %, respectively. Active participation in this structural change pres
ents a great challenge. Services are going to be a crucial factor in international competition 
for markets and locations. Commissions for services will not be restricted by national fron
tiers. Globalisation and regionalisation describe a process in which global presence is linked 
with the delivery of services individually tailored to meet local needs. 

In line with this trend, standardisation is also extending its range beyond its traditional, tech
nical fields to include the service sector. Where such activities do not originate as European 
or international standardisation projects, national standards may, in appropriate areas (e.g. 
where services are offered across national borders), later be submitted to CEN or ISO as the 
basis for a draft proposal. In the past, standardisation was mainly directed at products and 
production processes. Services, however, form an emerging field for standardisation. Stan
dardisation is generally defined as the "activity of establishing and recording a limited set of 
solutions to actual or potential problems directed at benefits for the party or parties involved, 
balancing their needs and intending and expecting that these solutions will be repeatedly or 
continuously used during a certain period by a substantial number of parties for whom they 
are meant."1 

After becoming the most important sector in the industrialised countries, the service sector is 
meanwhile attracting the focus of academic and empirical research. The same is true for stan
dardisation. However, the focus of our paper is not on standardisation in services in general2, 
but especially on the diffusion of the quality standards ISO 9000ff series in innovative service 
companies.3 After describing the genesis of ISO 9000ff and its contents in chapter two, theo
retical hypotheses are postulated concerning driving forces for the introduction of ISO 
9000ff. In the fourth chapter, the data source is described, before in chapter five first descrip
tive statistics and in chapter six results based on probit estimations are presented. The paper 
concludes with a short summary and perspectives for future research. 

2. The History and Content of ISO 9000ff4 

The International Organisation for Standardisation (ISO) is the specialised international 
agency for standardisation at present, uniting the national standards bodies of 91 countries. 
ISO is made up of approximately 180 Technical Committees. Each Technical Committee is 
responsible for one of many areas of specialisation, ranging from asbestos to zinc. The pur
pose of ISO is to promote the development of standardisation and related world activities to 
facilitate the international change of goods and services, and to develop cooperation in intel
lectual, scientific, technological, and economic activity. The results of ISO technical work are 
published in international standards. 

ISO Technical Committee 176 was formed in 1979 to harmonise the increasing international 
activity in quality management and quality assurance standards.5 Whereas subcommittee 1 
was established to determine common terminology, subcommittee 2 was set up to develop 
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quality systems standards – the result being the ISO 9000ff series, published in 1987 and re
vised in 1994. 

The ISO 9000ff series is a set of five individual, but related, international standards on qua l
ity management and assurance. They are generic, not specific to any particular products. 
Manufacturing and service industries alike can use them. These standards were developed to 
effectively document the quality system elements which are necessary in order to maintain an 
efficient quality system in companies. The ISO 9000ff series standards do not themselves 
specify the technology to be used for implementing quality system elements. 

ISO 9000ff provides the user with guidelines for selection and use of ISO 9001, 9002, 9003, 
and 9004. ISO 9001, 9002, and 9003 are quality system models for external quality assur
ance. These three models are actually successive subsets of each other. ISO 9001 is the most 
comprehensive – covering design, manufacturing, installation, and servicing systems. ISO 
9002 covers production and installation, and ISO 9003 covers only final product inspection 
and testing. These three models were developed for use in contractual situations such as those 
between a customer and a supplier. ISO 9004 provides guidelines for internal use by a pro
ducer developing his own quality system to meet business needs and take advantage of op
portunities. 

The choice of which model to implement depends on the scope of the operation. For exa m
ple, if the company designs its own product or service, it should consider ISO 9001. If it only 
manufactures (working off someone else's design), it may wish to think about ISO 9002. Fi
nally, if the firm neither designs nor manufactures, it may wish to consider ISO 9003. 

In order to introduce ISO 9000ff, it is necessary to have an independent third party conduct 
an on-site audit of the company's operations against the requirements of the appropriate stan
dard. Upon successful completion of this audit, the company will receive a registration cer
tificate that identifies its quality system as being in compliance with ISO 9001, 9002, or 
9003. The company will be listed in a register maintained by the accredited third-party regis
tration organisation. It is possible to publicize the registration and use the third-party regis
trar´s certification mark and the accreditation body's mark on the advertising, letterheads, and 
other publicity materials, but not on the products. The accredited third-party registrar will 
perform periodic inspections to assure that the quality system is being maintained. Many 
registrars also require a full re-audit after a specified time. If the company fails to maintain 
the quality system, the registrar will suspend or cancel the registration. 

There are several benefits for companies in implementing this series. For example, it will 
guide management to build quality into their products and services and avoid costly after-the
fact inspections, warranty costs, and reworking. In addition, it may also be able to reduce the 
number of audits customers perform on the operations. Increasingly, customers are accepting 
supplier quality system registration from an accredited third-party assessment based on these 
standards. In order to set up a system of driving forces, theoretical hypotheses concerning the 
introduction of ISO 9000ff are deliberated in the following chapter. 

3. Theoretical Hypotheses about the Role of Quality Standards for Service 
Companies 

In order to focus on the role of ISO 9000ff as a quality standard in service companies, an it
erative procedure will be performed. In a first step, the general role of quality standards6 will 
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be outlined, while in the second step the special standardisation issues in providing services 
are elaborated. Based on these preliminary thoughts, theoretical hypotheses concerning driv
ing and hindering forces for the introduction of ISO 9000ff can be derived in the last step. 

a.) The Role of Quality Standards in General 

First benefits of the ISO 9000ff have already been sketched. Nevertheless, to be able to de
termine service sectors or even service companies in which a need for ISO 9000ff might be 
expected, general theory on service marketing and service quality is combined with general 
knowledge about quality standards.7 

In most markets, we observe information asymmetries between the consumers and the sup
pliers of goods and services. Secondly, inside the company, we observe information deficits 
of the company owner or management concerning the performance of the employees. A rem
edy for both problems, internal and external, can be found in quality standards. 

In a first step, the more common external information problem will be discussed. Information 
asymmetries between producers and consumers of goods and services are abstracted from the 
standard economic-textbook case of homogeneous goods with completely transparent product 
characteristics. However, in most cases this assumption does not hold. Especially, the attrib
utes of services are difficult to grasp in advance, as we will elaborate in more detail later. 
Besides the information screening activities of the demand side, the supply side may use sig
nals to reduce the information asymmetries. Signals can be voluntary warranties about the 
characteristics or performance of the products. When product attributes are difficult to ob
serve prior to purchase, consumers may plausibly use the quality of products produced by the 
firm in the past as an indicator of present or future quality. Furthermore, the company can 
commit itself to a regular investigation of its production process by a independent and offi
cially authorized third party which awards the tested company or products with an official 
certificate. 

Due to these effective mechanisms for reducing information asymmetries, even in a competi
tive market, high quality goods can be sold over cost because of the cost of building up a 
reputation. As the time lag between successive sales of the product and hence the period after 
which consumers detect the real product quality approaches zero the price-quality schedule 
comes close to the one under perfect information. 8 The information problems are most acute 
when products are infrequently bought, long lags in the detection of quality exist, reputations 
are slowly updated, and quality attributes are difficult to be detected. 

The more severe these issues are in a market or for a product or service, the more monopolis
tic product differentiations, obligatory public minimum quality standards or supply-side 
strategies of quality commitments can be observed.9 Quality standards are an instrument for 
signalling the quality of products and services. Depending on the market conditions, a service 
company is confronted with signalling as an effective strategy to keep or expand its market 
share. Therefore, the likelihood or the probability of introducing ISO 9000ff depends on the 
sector of the service industry and its characteristics. Additionally, if the majority of the com
petitors is establishing ISO 9000ff as a quality signal, then the company will be forced to do 
the same in order to keep up with the others. 

Besides this external effect of quality standards because of information asymmetries between 
suppliers and customers, information problems also exist inside an organisation like a com
pany.10 Here, the principal-agent theory has to be cited. With quality standards, the manage
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ment or the proprietors of a company own an instrument to control the performance of their 
employees better.11 The more difficult it is to observe the quality of a product or a service 
delivered by the employees, the higher is the pressure to introduce a system of quality stan
dards which makes sure that in each phase of the production or service-providing process a 
certain minimum quality is guaranteed. Because of the intangible nature of services and the 
so caused information asymmetries between management and service provider, the need to 
introduce quality standards for each stage of the service production is especially high. Stan
dards also have the function to ensure compatibility between the different components of a 
product. In the case that a product or a service goes through different production stages, 
quality standards guarantee especially in the case of services a process with little friction 
between the involved employees or organisational units, whereas for products compatibility 
standards are additionally more suitable and easier to control. 

We leave this general discussion about the role of quality standards in decreasing information 
asymmetries both externally to the customers and internally between management and em
ployees, and direct the focus of the next chapter to standardisation of services. 

b.) Standardisation of Services 

In order to build finally hypotheses about the suitability of ISO 9000ff as quality standards 
for service companies, some general features of services have to be outlined. According to 
Sirilli and Evangelista (1998) the following attributes are specific for services: 
• A close interaction between production and consumption – so-called co-terminality. This 

makes it difficult to distinguish between processes and products, because the service 
product is often a set of procedures. Furthermore, due to the non-physical existence of 
services, the relationship is blurred between what is produced and the means of produc
tion. 

• A high information content and intangible nature of the service output. The high informa
tion content of services has led research to focus on information technologies, especially 
in innovation in services (Barras 1986). The intangible nature of most services inspires 
thoughts about strategies which customise service outputs and adapt them to the needs of 
the users. 

• The key role of human capital in the provision of services. Service production depends 
heavily on the knowledge and skills of the people involved in the process of production 
and innovation. Despite the fact that many services depend on information and communi
cation or on transport networks, human resources are decisive for the success of the pro
duction and innovation of services. 

• A critical role played by organisational factors in firms´ performance. Product innova
tions in services are related to the improvement between the user needs and the services 
supplied. 

Services and the service process are characterised by their high degree of individuality, repre
sented in the recent tendency towards customisation of services in order to meet clients´ pref
erences better. Another conflicting goal is to increase the productivity in the service produc
tion by standardisation, or industrialisation of services respectively. In the following, differ
ent aspects or stages of standardisation in the service process are discussed, in order to derive 
final hypotheses concerning the use of ISO 9000ff in service companies:12 

• Standardisation of the Performance Capacity 
Human and physical capital are necessary for the production of services. Therefore, stan
dardisation can take place already in the selection of the technical equipment and the em
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ployed service providers by checking the compliance with technical standards and formal 
qualifications of the employees. Especially, concerning the human capital respectively the 
employees, congruence between their formal qualifications and their actual performance in 
providing services is not guaranteed. 

• Standardisation of the Service-providing Process 
Therefore, the standardisation of the process of providing services seems to be more effec
tive. Here, quality management by ISO 9000ff is adequate. However, too strong reglementa
tion can be demotivating for the employees. 

• Standardisation of the Service Output 
Thirdly, standardisation of the results of the service process is possible. Here, the supplier 
may define quality criteria which have to be met or which the customer is expecting. The 
former approach is easier to realise becauseof the uncertainty concerning the degree of satis
faction of the customer. 

• Standardisation of External Factors and of Situative Circumstances 
Fourthly, the external factor can be standardised by standardisation of the expectations of the 
customers. The more markets can be segmented, the more homogeneous they become. Be
cause of the high credence qualities13 of services the communication with the suppliers is 
very important. If certain quality features are promised, probably only those customers will 
react to this, who expect just these features. However, by segmenting the market into too 
small niches, the market potential is low and the danger of cannibalisation is high, if fencing 
is not effective. Finally, the situative factors like the location and the time of the service pro
vision can be standardised. 

Although some of the factors mentioned in the process of service provision may be standard
ised just with products complying with adequate technical standards or staff having the for
mal qualifications, the immaterial and intangible nature of services makes an integrated ap
proach containing a set of quality standards still sensible. The less the above mentioned fo r
mal technical and qualification standards concerning the input factors play a role, the more an 
integrated system of quality standards covering the whole service process makes sense. 

c.) Driving and Hindering Forces for the Introduction of ISO 9000ff 

The general discussion of quality standards and standardisation of services allows us now to 
derive hypotheses concerning the use of ISO 9000ff in service companies. The different as
pects of standardisation of services lead to the following hypotheses: 

ISO 9000ff is less important in services which are more likely to hire highly qualified people 
and use technology-intensive equipment. Furthermore, too much reglementation by standards 
is a disincentive in markets where creativity is required. Contrary, service provider which 
need only lowly qualified employees would require standards for the performance potential 
of the engaged human resources. 

When services are characterised by missing or hardly recognisable feed-back loops between 
the service providers and the customers, ISO 9000ff may help to standardise the service re
sults at least from the perspective of the supply side. 

Finally, the expectations of the customers in niche markets are more homogeneous which 
make the introduction of ISO 9000 less necessary. Because of the heterogeneity of services, 
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the relationship between service provider and customer is different in the subsectors. Official 
quality certificates become more important when the distance between the two is greater than 
in cases where the service is produced in a close cooperation between the two. Therefore, 
sectors offering business services will show a higher propensity to introduce ISO 9000ff than 
sectors offering consumer services with high frequencies of personal contacts.14 

Nowadays, services are based very often on an intensive use of technologies. These tech
nologies also affect the quality of the service and therefore the well-being of the customers. 
However, technologies can be distinguished by the level of risk for health and safety they 
may cause. Therefore, quality standards are more likely for technologies with a risk potential 
for the customers or the environment in general, because they are a sign for the safety reput a
tion of the service provider and are able to raise the confidence of the consumer and the su
pervising governmental agencies in the technology and the service. 

Another discriminatory factor is the company size. In small service companies, the customers 
are more likely to be served by the same employees. Therefore, they get experience about the 
service supplied by the staff and the need to standardise is lower compared to search goods 
anonymously provided by large firms. Additionally, for small and medium-sized companies 
the costs of ISO 9000ff registration, from training the staff to final registration, have been 
reported to be from $50,000 to over $250,000.15 These costs will reduce the inclination of 
small and medium-sized companies to introduce ISO 9000ff compared with large companies. 

However, both large and small companies with international business perceive the ISO 
9000ff series as a route to open markets with an improved competitiveness. ISO 9000ff is an 
international standard generated by the international standardisation organisation and agreed 
on by the over one hundred member states. Because of the higher information asymmetries 
between the home country and foreign countries, companies with ISO 9000ff have a quality 
signal which is accepted all over the world, which makes it easier for them to export services 
abroad. On the other hand, foreign service companies with ISO 9000ff will have an easier 
access to the domestic German market. The domestic service companies also have to intro
duce ISO 9000ff to keep up with these foreign competitors. Therefore, companies exporting 
services or expecting increased international competition are supposed to introduce ISO 
9000ff sooner or more frequently. 

Finally, in the age of globalisation and internationalisation, many multinational enterprises 
have emerged which are active in different national markets. In order to present a common 
quality standard to their customers and to unify their internal service quality control as well, 
the introduction of ISO 9000ff in the affiliates all over the world makes sense. 

In service markets with a high price competition, companies are more likely to introduce ISO 
9000ff. In markets with small price margins and nearly homogeneous services, ISO 9000ff 
serves two functions. First, it is an additional quality signal, which may make the difference 
to other competitors without a further attribute. Second, ISO 9000ff may help to support a 
cost efficient production of the services, which may increase the company's profit margin 
above the sector average. In high quality segments of the service market, ISO 9000ff does not 
play any significant role, because ISO 9000ff represents a minimum quality standard which 
does not have any meaning for customers who demand high quality services. 

Where flexibility and in-time production is demanded the service companies are more likely 
to introduce ISO 9000ff. Here, the positive internal effects of ISO 9000ff have a positive in
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fluence on the above demanded product characteristics, although, ISO 9000ff requires sus
tainable high quality work from the employees, which consequently puts a certain pressure on 
their performance. This perspective may cause rigidities in the organisations against ISO 
9000ff and other innovations. 

Concluding the explanations of the theoretical hypotheses concerning factors for the intro
duction of ISO 9000ff, it has to be stated that from the theoretical point of view, positive and 
negative forces exist. In our empirical analysis, we try to verify the different theoretical hy
potheses based on a survey of companies in the service industries . 

4.  The Data 

Surveys of companies in the service sector on topics connected with technological and or
ganisational change used to be very uncommon. The Oslo Manual (OECD, 1997), conceived 
as a handbook for innovation surveys in the industrial sector, mentions that there are prob
lems involved in simply transferring the definitions and concepts related to the service sector. 
In order to identify the specific features of this sector, and to test provisional definitions and 
concepts, the survey was preceded by a detailed pilot phase (Licht et al., 1997). Development 
of the questionnaire was greatly facilitated by empirical feedback from the Mannheim Inno
vation Panel (MIP). The current database of the VVC (German Confederation of Associa
tions for Credit Reform) was used to build up the gross random sample,. The files contained 
in the database enable us to obtain a random sample of legally autonomous companies, 
weighted by size and industry. 

After a pretest in July 1995, questionnaires were sent out to the 11,600 companies randomly 
selected in early October 1995. After several reminders, 2,896 companies finally returned the 
questionnaire. 

For our analysis of driving forces for the introduction of ISO 9000ff, we use the subsample of 
over 2,100 innovators16, because only for them do we have data about their introduction of 
ISO 9000ff in the past three years.17 Furthermore, we leave out the banking and insurance 
services in the probit estimations, since in these sectors there are either zero companies or 
only a very small number of innovators who plan to introduce ISO 9000ff. 

5. Descriptive Statistics 

In order to give first insights about the role of ISO 9000ff in different size groups, service 
industries and technology user groups, the following figures are presented. 
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Figure 1: ISO 9000ff and the size of the companies in number of emplo yees (EM) 

Figure 1 underlines that the propensity to introduce ISO 9000ff is higher in companies with 
more than 50 employees. A supply side explanation are the high costs of introducing ISO 
9000ff in a company. From the demand side, it can be argued that in small companies the 
connection between suppliers of the services and their customers is closer. The consequence 
is a relationship which rests more on informal confidence which makes quality standards ob
solete. 

Figure 2: ISO 9000ff in different service sectors 
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The average propensity of innovators to introduce ISO 9000ff is around 12%. However, es
pecially companies in the wholesale trade, the transportation and communication sector, the 
software business and other business services are more likely to introduce ISO 9000ff. On the 
contrary, the whole financial sector is more reluctant to certify their processes after ISO 
9000ff. 

In figure 3 it becomes obvious that the use of some technologies on the introduction of ISO 
9000ff has an impact. Whereas hard- and software use is not a distinguishing factor for the 
introduction of ISO 9000ff, companies which use very sophisticated communication tech
nologies are more likely to have ISO 9000ff. The same is true for traffic and transport tech
nologies. These results support the above analysis by sectors. Furthermore, the use of meas
urement and medicine technology makes it more likely for companies to introduce ISO 
9000ff. The same is true for environmental technologies. In all three cases, the careful pro
duction and delivery of the service is important because in many cases the safety of the cus
tomers and other people can be endangered. However, the use of multimedia increases the 
likelihood of not introducing the standard, which may be explained by the little safety and 
risk impacts of this technology. 

Software 90% 
90% 

Hardware 
90% 
91% 

Network 53% 
65% 

Multimedia 

Transport / Logistics Techn. 

Automation Techn. 

Innovators with ISO 
Medical Techn. 9000ff 

Innovators without 

Biotechnology ISO 9000ff 

Environmental Techn. 25% 
40% 

Material Techn. 
23% 

15% 

26% 

37% 

26% 

6% 

4% 

29% 

30% 

19% 

2% 

2% 

0% 20% 40% 60% 80% 100% 

Figure 3: Importance of different technologies for innovators with resp. without ISO 9000ff 

First preliminary conclusions can be drawn from the descriptive statistics. The size effect is 
obvious, which is caused by both the high introduction costs of ISO 9000ff and the greater 
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information asymmetries between service provider and customer in larger companies. The 
last consideration leads also to the differences between the analysed service sectors. Finally, 
health- and safety-relevant technologies are as well encouraging the introduction of the qua l
ity standard. 

6. A Comprehensive Probit Model of Driving Factors for ISO 9000ff 

After the simple descriptive statistics, a comprehensive probit model is tested. Probit specifi
cations are designed to analyse qualitative data reflecting the choice between two alterna
tives. The endogenous variable is either one for companies introducing ISO 9000ff and zero 
for not considering ISO 9000ff. 18 The probit specification models the probability of the event 
(= introduction of ISO 9000ff) as depending on a linear combination of the observed exoge
nous variables. This information is taken from the answers to the questionnaire on several 
innovation-related questions. 

First, dummy variables for the industry, the size, and the technology used should explain the 
probability of introducing ISO 9000ff. Second, the external sources of knowledge are addi
tional explanatory factors. When the service company is embedded in a tight network of 
knowledge flows from customers (manufacturing and services) and suppliers and integrated 
in a whole group of enterprises, then the likelihood of introducing ISO 9000ff should be sig
nificantly higher. Therefore, in order to meet the needs and preferences both of the customers 
and the suppliers, the service companies tend to implement quality standards. Third, the im
pact of some desired effects of innovations as driving forces for ISO 9000ff, like flexibility, 
improved productivity both of customers and employees, is integrated. Innovations are often 
hindered by several factors. Information is used about the importance of the role of internal 
resistance against innovations, which may be caused by anticipated performance pressure 
through the introduction of a quality ensuring system. Secondly, another disincentive for 
innovations is the danger of easy imitation by competitors. In these cases, a quality certificate 
can help to distinguish the own product or service from those of the competitors. Finally, 
some features for the success of the services, like low prices and high quality, are used as 
exogenous variables for explaining the probability to introduce ISO 9000ff. 

The results of the probit estimation are presented in table 1. With the retail trade and the size 
group of 50 to 249 employees as basis, all other industries have a significantly higher propen
sity to introduce ISO 9000ff, with the highest probability being software companies. Fur
thermore, small- and medium-sized companies are less likely to introduce the standard. Con
cerning the use of technologies, only communication networks, medical and environmental 
technologies cause a higher inclination for ISO 9000ff. These technologies are supposed to 
have a higher and immediate impact for health and safety. Especially, communication net
works are confronted with the risk for safety, which cannot be observed immediately or at all. 
In contrast, multimedia use reduces the chance for ISO 9000ff, because obviously no strong 
risk endanger the users. The other technologies do not have any impact on the use of the 
quality standard. 

A significant influence from the competitors does not exist, therefore the introduction of 
ISO 9000ff seems not to be an imitation strategy. Furthermore, close connections to custom
ers in the producing sector and to suppliers are not significant. In the case of being in close 
contact to customers from the service sector then the introduction of ISO 9000ff is more 
likely. The assurance and the signalling of a certain quality level for customers of the service 
sector is obviously caused by a tight integration in the knowledge flows of the service sector. 
However, if the company is advised by marketing agencies or consultants, then the likelihood 
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for ISO 9000ff decreases slightly. The only explanation for this phenomenon could be that
these companies have already introduced ISO 9000ff because of the advice of the consultants.

Table 1: A Comprehensive Probit Estimation 

A Comprehensive Model Coeffic. Signif. 
Industry Wholesale trade

Retail trade (base) 
0.9385 

-
0.000 

-
Transportation/communication
Software
Science and technical services

 1.0943 
1.5370 
1.1379 

0.000 
0.000 
0.000 

Other business services  0.9747 0.000 
Other Services  0.7429 0.000 

Size group 1-19 employees 
20-49 employees 
50-249 employees (base) 
250 and more employees

-0.5313 
-0.2601 

-
0.2046 

0.002 
0.032 

-
0.101 

Technology Software

Hardware 

Networks

Multimedia 

Transport / logistic technology 

Automation technology 

Medical technology

Biotechnology 

Environmental technology

Material technology

 0.0810 

-0.1791 

0.2926 

-0.2851 

-0.0700 

-0.0769 

0.6714 

-0.3613 

0.2762 

0.0186 

0.651 

0.316 

0.007 

0.014 

0.573 

0.541 

0.005 

0.184 

0.020 

0.894 

External sources Customers (manufacturing)

of knowledge Customers (services)

Suppliers

Competitors 

Enterprises within the group

Marketing or consultancy 

0.0432 

0.2185 

0.1152 

-0.1241 

0.2181 

-0.1775 

0.722 

0.038 

0.285 

0.246 

0.026 

0.143 

Effects Improved internal flexibility

of innovations Improved user-friendliness

Improved reliability of the services 

Improved time availability of the services 

Improved speed of the production / delivery

Improved capability to meet safety requirements (technical 
regulations, data protection)
Improved ecological, medical, ergonomic features 

Improved performance of the customer 

Improved productivity of the customer

Improved productivity of the employees 

0.1295 

0.0632 

-0.1071 

-0.0451 

0.0686 

0.2676 

-0.1458 

-0.1083 

0.0806 

-0.1921 

0.292 

0.538 

0.367 

0.679 

0.570 

0.008 

0.303 

0.338 

0.493 

0.106 

Factors hampering Too easy to copy innovation 
innovation Organisational rigidities 

-0.3133 
0.2513 

0.037 
0.011 

Features for the Low prices 

success High quality 

Flexibility 

Schedule effectiveness 

Image 

Novelty of the product 

0.0304 

-0.3413 

0.2969 

0.3811 

0.9077 

0.1687 

0.751 

0.035 

0.079 

0.030 

0.427 

0.097 

Foreign competition in the home market 

Sale of services in foreign markets 

0.2898 

0.0912 

0.004 

0.398 

Prob>chi2 = 0.000 Pseudo R2 = 0.1820 Constant = -2,7640*** Number of obs = 1436 
Source: ZEW/FhG-ISI: Mannheim Innovation Panel - Service Sector 
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Most of the consequences of innovations are not significant. However, the reliability of the 
services and the ability to meet safety requirements are expected significant results, because 
ISO 9000ff makes it easier for the companies to reach these goals and it serves as well as a 
seal of approval in order to increase the confidence of the customers. Additionally, quality 
standards are surprisingly intended to improve the productivity of the customer more than the 
productivity of the own employees. This result underlines that ISO 9000ff serves more the 
image of the company among the customers and regulatory bodies than the productivity of 
the service provision. 

However, most of the innovation obstacles are not significant explainatory variables for the 
introduction of ISO 9000ff. Nevertheless, two significant results become visible and can be 
explained on the ground of the theoretical hypotheses. First, when organisational rigidities 
usually prohibit innovations, then the likelihood of introducing ISO 9000ff decreases also, 
because of this internal resistance. Second, the greater the problem of innovations being imi
tated by competitors, the higher the probability to introduce ISO 9000ff. This makes evident 
that in market with homogeneous service products and narrow price margins, the certification 
according to ISO 9000ff represents a strategy to save the market share by having a quality 
seal which segments the market in service providers with and without quality certifications 
and allows therefore even a little price mark-up. 

Concerning market characteristics, due to the productivity-enhancing effects of a quality 
standard system, flexibility towards customers´ preferences and schedule effectiveness are 
positive determinants for ISO 9000ff, whereas the need for high quality services does not 
positively but negatively influence the introduction of the ISO 9000ff as a kind of minimum 
quality standard. When the re-organisation of internal processes in order to reduce costs is a 
feature for the success of the service company, then it tends to introduce ISO 9000ff as 
aquality management standard to support the internal business processes. 

The empirical result underlines the sector-, company size- and technology-specific results of 
the above analysis by the relatively high pseudo R2 of over 18%. Respecting the external 
sources of knowledge the customers in the service sector are important for the introduction of 
ISO 9000ff, which underlines its role as a quality seal. In groups of enterprises ISO 9000ff 
assures the compatibility of internal business processes between the different affiliates. Fur
thermore, ISO 9000ff is obviously supporting the capability to meet safety requirements from 
legal regulations. Still, organisational rigidities are a negative factor for introducing ISO 
9000ff. In line with the theoretical hypotheses, it can be postulated that ISO 9000ff has the 
image of a minimum standard, but it is not a seal for high quality services, because service 
companies active in these market segments are unlikely to introduce the standard. However, 
in markets with homogeneous and easily imitated services, ISO 9000ff serves as an additional 
quality sign in order to protect market shares. Moreover, the quality standard ISO 9000ff 
seems to increase the flexibility and the schedule effectiveness of the service companies. 

7. Conclusion 

The first analysis of the role of the quality standard ISO 9000ff in German innovative service 
companies, based on general hypotheses concerning the role of quality standards, produced 
elucidating results. Besides sector- and size-specific differences, the use of "risky" technolo
gies positively influences the probability of introducing ISO 9000ff. This quality standard has 
another twofold impact: first, as expected, it is a quality seal for the customers of the service 
company, especially in markets with homogeneous products and average qualities. Second, 
the introduction of ISO 9000ff has impacts on the internal processes of the service compa
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nies. In contrast to a conventional product standard, it supports the management in being 
flexible especially towards the preferences of the customers and in reaching project dead
lines. However, the introduction may also increase the pressure on the employees, who are 
therefore evidently more reluctant about its introduction. 

Based on these interesting first results, the analysis of further driving forces for the introduc
tion of ISO 9000ff is recommended. However, the survey was not designed explicitly to 
analyse the introduction ISO 9000ff and because of this, we are able to analyse the driving 
forces of the introduction of ISO 9000ff only in innovative service companies. Comparisons 
with non-innovative companies and firms of the producing sector are not possible. Therefore, 
specific surveys based on questionnaires on this topic and interviews with relevant companies 
would support the empirical research in this field. Especially, firms which audit and certify 
companies according to ISO 9000ff are certainly interested in new insights about their po
tential market. 
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