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Abstract

There is evidence that the notion of innovation, well established in the manufacturing sector, cannot simply be transposed to the
service sector. This article deals critically with existing measurement concepts derived from manufacturing, and introduces a new
typology with a view to obtaining a better understanding of innovation in services. Selected results from the German innovation
survey are analysed in order to support the conceptual findings and to identify potential improvements. Special attention is directed
towards the inclusion of knowledge-intensive business services that are of particular importance for innovation processes.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction and starting hypothesis know-how in the context of economic development
and technological change are here — in addition to
During the past years efforts have increasingly been macro- and meso-economic questions on employment
made to push the service sector and its peculiarities or external trade — of growing interest. This paper also
concerning innovation into the centre of economic pol- examines the wide-ranging topic of services from the
icy researcH. The roles of innovation, technology and  innovation research point of view.
Two reservations have to be made, however. On the

_— one hand, this paper mainly focuses on the corporate
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level. It is assumed that business enterprises with their e Internal innovation activitiesn companies are the

various combinations of abilities and strategies can
be regarded as the key actors of technological change
(Chandler, 1994p. 3). This change is the result of in-
novation and learning within organisations as well as
between the organisations and their environment. Also
Dosi (1988b)escribes business enterprises as the cen-
tral promoters of structural change. New technologies
and know-how are, therefore, generated through the in-
teraction of companies and their environment and are
developed further internally.

On the other hand, the understanding of the inno- e

vation process (according Melson and Winter, 1982

is focused on here rather than its formalisation, i.e. the
theoretical deliberations are conceptual or scoping in
nature, and not mathematical. This caveat has to be
noted because there are insufficient theoretical stud-

ies in this area, with the result that formal theoretical .

analyses cannot be made yet.

However, from the existing, continuously growing
number of available publications four starting hypothe-
ses can be derived, which are summarised below. They
reflect the current “common sense” nature of the sci-
entific discussior.In the course of this work they will
be discussed individually and in detail, and then de-
veloped further with the help of our own conceptual
thoughts and empirical methods.

e More and more service companies contribute sub-
stantially to macroeconomic and social develop-
ment. The trend towards &nowledge-intensive
economy supports structures in which human
capital and knowledge-intensive business service
companies, in particular, play an important role as
knowledge brokers and intermediaries.

o However, thecharacter of innovation activitieand
their organisation and implementation differ sub-
stantially from those of the industrial sector. This is
valid for the type of newly developed products (in-
cremental versus radical, product versus process),
the character of services (process orientation, intan-
gibility), the customer integration and the respective
provision processes, as well as for the organisational
aspects and the co-ordination of activities to develop
new services.

2 Cf., e.g.Coombs and Miles (200@p. 92-94).

major stimulating force of (company) growth and
change also in the service sector. Service businesses,
contrary to the widespread assumption, do produce
innovation originally, and do not depend only on in-
dustrial innovations. However, the character of R&D
activities as well as the role of technology have to
be analysed in detail. Consequences for empirical
research on innovation activities in the service sec-
tor are manifold, and new forms of indicators are
needed.

The heterogeneity of the economy and the lack of ad-
equate theoretical and empirical scientific analyses
require first of all a reduction of the complexity. One
possibility is the creation of aimnovation typology

for services.

In the following paper, we deal with the knowledge-
intensive economy in general, and the specific role of
human capital and innovation in the service sector (Sec-

tion 2). The empirical study of innovation activities in
the German service sector is displayed in Sec8on

From the empirical observations we derive a typology
of services in general (Sectia@h, and of knowledge-
intensive services, in particular (Sectibn At the end
of this article, we attempt to illuminate prospects for

future research (Sectid).

2. The knowledge-intensive economy: human
capital and innovation in the service sector

Data, information, and knowledge are intangible
goods that are produced and traded especially by the
service sectorNliozzo and Miles, 2008 David and
Foray (1995emphasise, for example, that the efficient
distribution and utilisation of knowledge is not an au-
tomatic procedure but requires supporting functions.
Knowledge-intensive servicésin particular, are re-
sponsible for the combination of knowledge from dif-
ferenE1 sources, and for the distribution of knowledge
itself.

3 In an English-speaking environment they are also referred to as
knowledge intensive business services (KIBS).

4 Den Hertog and Bilderbeek (1993. 13) “expect these KIBS to
be both highly innovative in itself and facilitating innovation in other
economic sectors.”
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The discussion regarding scientific-technological competencies, which leads to specialisation, new or-
change and its consequences foremployment has alongganisational structures, and an increasing utilisation
tradition in economics, but the theoretical models have of information technologies. As a result, more compa-
remained relatively simpleQrupp, 1997 p. 1). Bell nies require more external knowledge, and are aware
already assumed in 197Bat the development of the  of the generation and implementation of knowledge,
service industry is matched with a rise in white-collar which raises the demand, particularly, for knowledge-
employment, and that training in these areas needed tointensive service providers. These companies, in turn,
be intensified. This trend can be seen within Germany play a central role in the innovation processes and
(Licht et al., 199F; when compared internationally, networks>
particularly, with the US—it still has growth potential. The structural change from a technology-based
Within the scope of the innovation survey in the ser- economy created by industrial production to a service
vice sectorEbling et al. (1998showed that Germany  society that regards knowledge as a central resource is
lacked skilled personnel in electronic data processing. reflected in a change of the innovation processes. In
The authors conclude that the move towards the serviceessence, the innovation process is viewed as a learn-
society is accompanied by a considerable increase ining process that generates or acquires new knowledge,
jobs for skilled and highly qualified personnel. and allows its economic utilisatiom\(itt, 1993 p. 2).

In the framework of the annual German reporting on In addition to scientific and technological processes,
technological competitiveness the 15 European union organisational and social aspects are increasingly be-
economies are regularly analysed from the perspectiveing considered.undvall (1992)studied the innovation
of knowledge intensification in great detail. From this process from the perspective of accumulation and ap-
data the percentage of professionals with a senior tech-plication of knowledge and competencies, but placing
nical college or university degree was determined. The the manufacturing sector at the centre of his attention
results show that the percentage of professionals in theand not referring explicitly to the service secfor.
knowledge-intensive services and the R&D-intensive  Whilst continuing the analysis of the service sector
industry had grown from 1995 to 2000 annually by 5.4 data the question arose, which differentiation criteria
and 3.5%, whilst the annual change in the total num- help distinguish between services and manufacturing
ber of employees was only 1.3%upp et al., 2002 innovation processes. The aim is not to find an unequiv-
pp. 26-29). The results indicate a trend towards the ocal separation of the two sectdrsather the goal is
increasing employment of university graduates when to identify typical service characteristics that influence
compared to the labour market for lower levels of ed- the way innovations and the innovation process per se
ucation and, therefore, also indicates a trend towards are dealt with, and which may initiate a service-specific
knowledge intensification in industries and services. innovation dynamism3IW, 1998 p. 519).

However, the level of employment as well as annual
salary increases for the highly qualified staff members,
and is higher in services (without government) than
in manufacturing in the most EU countries. Compre-
hensive lists of industries that contain a high share of
university-educated employees can be foun@iopp 5 See alsdHipp (1999)
etal. (2000)According to these lists, the service sector  ° Drejer (2004 p. 561) advises against just focusing on learning
employs an above-average number of highly qualified in the definition of innovation without taki_ng i_nto consideration new _
. SRR . . 2. products, processes, markets, or organisational structures. There is
pergonnel In suentn‘l(_: libraries and _unlverSItle_S’ pUb' a danger of neglecting the Schumpeterian approach and definition
|IShIng houses, hospitals, news offices, architectural of innovation. “The extreme consequences of this are that the in-
practices, etc. novation concept becomes detached from the original meaning as

The increase of highly qualified staff within the ser- an economically successful introduction of something new, thereby
vice sector, particularly within business services, is a bsing acontrast to act_ing within the boundaries of_ ro_utine systems.”

- . . . Cf. Coombs and Miles (200@p. 96-99). For a similar approach
clear mdmator Of the mcregsmg mterdepepdence of based on Lancaster’s definition of the product (in both manufactur-
economic activities from different sectorMifes et ing and services) as a set of service characteristicsGa#leuj and
al., 1994 p. 11). Companies concentrate on their core Weinstein (1997)

e The human factorBased on the above considera-
tions relating to human capital in the service sector,
the definition of innovation needs to be expanded
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and separated from purely technical innovations.
The contribution of organisational knowledge and
non-technological elements in the innovation pro-
cess should be acknowledgedigp et al., 1996;
Hauknes, 1998 Other forms of personal skills such
as experience or extensive customer contact now be-
come appropriate when describing the efficiency of
a service company.

Organization of the innovation procesdany inno-
vations in the service sector use technological de-
velopments merely as a means of creating new and
improving existing products and processes rather
than just offering pure technological progress.
Equally important are adequate methods in selling
and marketing. The organisation of the innovation
process concentrates not only on the R&D depart-
ments known from the manufacturing companies but
also covers a number of functional units of the com-
pany. This is, additionally, reflected in the low in-
ternal R&D intensity of service companies from the
traditional R&D statistics’ point of view.

Innovation output typologiedreissl (1997)jues-
tions the use of categorisation into basic and in-
cremental innovations; and doubts the relevance of
this differentiation for the tertiary secto&undbo
(1997)discusses this point in detail and concludes
that, because service innovations are easily copied,
a continuous innovation process is necessary. In turn
this constant innovation process impacts on the ini-
tiation of radical innovations. There are additional
characteristics that influence innovation activities
within service companies and affect their empirical
measuremengvangelista and Savona (199&)te,

for example, that simultaneous production and con-
sumption of services impedes the separation of prod-
uct and process innovationdiles (1995) therefore,
introduced the concept of delivery innovation as one
solution to the problem. The term refers to inno-
vations in the area of delivery and covers process-
and product-oriented issues; an example of this is
the automatic teller machine and other self-service
equipment. Forinnovation management, this implies
that it has to take away the process (internal) and
product (external) dimensiofsThe implementation

8 Cf. Hipp et al. (2003)
9 It has also to be noted that in the manufacturing sector customers
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risks increase, as the customers have not only to
accept the new service product but also accept the
new delivery process; occasionally they may have
to learn from scratch how to use the new service.
Benkenstein (1998)oncludes that new forms of de-
livery will either lower the innovation intensity or
have a particularly high desire for innovation.
Intangibility: Information and communication tech-
nologies play — thanks to their data process orien-
tation and the resulting information intensity — a
central role in the innovation process of service com-
panies. Other technologies are of relatively minor
importance. At the same time, service products can
often not be displayed in advance because they are
intangible; hence, their qualities are not easily ex-
plained to the customer. The same reason hinders
efforts towards standardisatiéf The protection of
intangible services — or rather the lack thereof — be-
comes important in this respect as there is no way
of creating a temporary monopoly with the help of
some sort of patent protection to redeem the innova-
tion annuities. This lack of protection possibilities
may reduce the incentive for innovation activitfés.
Customer integratiorServices are characterised ei-
ther by very close customer contacts or by the inte-
gration of external factors in the production process.
Especially the process orientation of most services
requires close contact to customers and can be seen
as a success factor for service companies. The cus-
tomer integration is based on simultaneous produc-
tion and consumption, and is a major characteristic
of services. However, information technologies help
to remove the synchronisation of time and location
between service provider and custoriter.

suppliers and producers. This is to meet the increased expectations
on quality and open up the chances to distinguish themselves (e.g.
the “glass” factory of Volkswagen at Wolfsburg).

10 Tetheretal. (200Jp. 1125), however found in the German service
sector that the proportion of “standardized services” (no customer-
specific changes are required) is substantial at 24%. Forty-two per-
cent of the answering firms stated that at least two-thirds of their sales
were a result of standardized services, while only 17% attributed less
than one-third of their sales to standardized services.

11 Blind et al. (2003)deeply analyse the issues of patents, intel-
lectual property rights and service innovation. See ddes et al.
(2000)

12 And according to the findings &fipp et al. (2003pp. 182-186)

increasingly have the chance to observe the production processes ofon the significance and the amount of standardized services the
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e Structure of the service sectohdditional charac-
teristics of the service sector arise from the fact that
most of the companies are small. TDRV (1998, p.

525) assumes that, for example, obstacles to innova-

tion depend on the size of the company, not which
sector it belongs to. Empirical analysis that only con-
centrates on companies with more than 20 employ-

ees creates a problem as it leaves out the majority gppjtelecommunication
of relevant companies and may cause biased results.Technical services

(Preissl, 1997p. 15).

Regulatory issue$ egal and professional regulation
is atthe core of many service industries. This extends
from demonstrability issues, quality aspects and
consumer protection (handicraft, personal services),
to a national strategy to defend some services from
international competition and to ensure society-wide
provision (telecommunication, television). Current
trends have led to de- and re-regulation, which in
turn have been followed by new dynamic innovation
activities within the affected service firms.

It is not easy to combine the various characteristics
into one definition. It can be said that there are gen-
eral characteristics that may induce innovation activi-
ties within services. However, it is not common sense
to insist on one generally accepted definition of ser-
vices or to generate a certain number of service criteria.
What is required is a typology concept that represents
this heterogeneity, capable of presenting the various
aspects to be considered in a systematic matiner.

3. Innovation activities in the German service
sector

3.1. German innovation survey—data, sector and
size distribution

In the following descriptive statistical findings, in-
sights and a general overview of the innovation activ-

question is raised if the importance of customer integration is re-

ally dominant for all services. More research is needed to get a better
understanding of the role of the customer in production and delivery,

the use of information and communication technologies as well as
the innovation process itself.

13 Drejer (2004 p. 560) concludes that many of the claimed pecu-
liarities of services innovation do also apply for the manufacturing.
She argues that, for example, the traditional technology approach to
innovation is also too narrow for manufacturing. She recommends a
synthesis approach.
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Table 1
Industry classification of services in the German innovation survey

Industry WZ 93
Wholesale trade 51
Retail trade 50, 52
Transport 60—64, without 64.2
Banking/insurance companies 65-67
72,64.2
73,74.2,74.3
Other business services (e.g. consultants) 74.1,74.4

Other services 70,71, 74.5-74.8, 90

ities within the German service sector are given. An
innovation survey of the service sector has been car-
ried out since 1999 (cht et al., 1997; Janz and Licht,
2003—which became part of the community innova-
tion survey (CIS) in 1997. The sample is taken from
the database of th¥erein fir Kreditreform (VVC),

an organisation that gathers data on the credit his-
tory and credit ratings of the firms. The service indus-
tries included in the survey are presentedlable 1
together with their classification numbers according
to the German index of industries (“Verzeichnis der
Wirtschaftszweige™—abbreviated to: WZ 93).

From Table 1 one can conclude that health care,
tourism, education, public administration and personal
services are excluded from the survEig. 1 gives an
overview of the distribution of each service industry
within the sample showing a dominance of trade, trans-
port, banking and insurance firms.

The sample includes arange of company sizes; how-
ever small companies are dominant (€ig. 2). Over
half of all responses came from companies with less
than 50 employees. Slightly more than 20% of the par-
ticipating service firms are medium-sized whilst 20%
have 250 or more employees. A similar picture can
be drawn for the surveyed manufacturing companies;
however, the distribution is less extreme towards small
companies than in the services sector.

One of the first innovation surveys to enquire ex-
plicitly about the organisational strategic change in the
service sector was conducted by a work group from the
official statistical office of Canad&(atistics Canada,
1995. This study assumed that linguistic modifications
to a questionnaire from the manufacturing sector did
not adequately take into account the innovation be-
haviour of service companies. The content of questions
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Fig. 1. Distribution of industries in the service sample of the German innovation s@wesce Mannheim Innovation Panel—Services, 2000
survey, authors’ computation,= 1621 (without real estate).

needed to be adapted to suit specific service characterthe questionnaires differ significantly from year to year,

istics. The CIS-questionnaire, which is also used in the different datasets have to be used in this chapter. The

German innovation survey attempts to take a middle responses to the 1995, 1997, 1999 and 2000 survey

course by combining traditional questions for the man- were taken into the analysis—depending on the re-

ufacturing sector (e.g. patent activities) together with search question under consideration.

new, service-specific answer choices, e.g. for the or-

ganisation of innovation activities. 3.2. Input to the service innovation process

Empirical findings are highlighted in the follow-

ing subsections supporting the hypothesis that service  The service industry differences discussed above

companies can show differentinnovation patterns com- hecome evident, for example, in the often less than

pared to manufacturing firms and, therefore, a specific systematic organisation of the innovation proc¥ss.

approach (empirically and conceptual) is required. As Closely connected to the unsystematic approach is the
fact that service companies usually do not pursue “clas-

0% sical” R&D. For this reason, in the service industry

_ there are usually more departments and project teams
50% +— Oservices . . . .
Oimanufaciuring engaged in the innovation process than in the manufac-
40% 41— turing sector. Innovation is not the result of a scientific
research proces®0si, 1988h and, therefore, has to
30% 1—| be handled differently®
These considerations can be confirmed empirically.
20% 1] — In Fig. 3, around 30% of all the innovative service com-
o || panies were engaged in internal R&D, with only one-
fifth of them applying this on a continual basis. A study
0% , ‘ | of individual industries shows that the reported levels of

<50 employees 50-249 employees >=250 employees

Fig. 2. Distribution of firm size in services and manufacturing. 14 Cf. alsoMartin and Horne (1993. 51).

Source Mannheim Innovation Panel—Services and Manufacturing, 1 Cf. alsoLe Floc’H etal. (1993)Benkenstein (1998%.g. suggests
2000 survey, authors’ computatioids 1621 (services, without real planning of new service processes with the help of network diagrams
estate)N=1669 (manufacturing). and blueprints.
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Banking / Insurance
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Fig. 3. Internal R&D in service companies between 1996 and 1988rce Mannheim Innovation Panel—Services, 2000 survey, authors’
computationsN=921.

their R&D activity differ considerably. Whilst there is The innovation survey shows that the structure of
little R&D intrade or transport and therefore hardly any expenditure in service companies differs considerably
contribution to the acceleration of classic technological from that of manufacturing firms. About 17% of all
change, the more technology-oriented industries suchinnovation expenditure is spent on internal and out-
as technical service providers and EDP (electronic data sourced R&D (cf.Fig. 4). Product launches, concep-
processing)/telecommunication companies are muchtion of new services, and patents and software make
more active in R&D. These technology-oriented indus- up more than a third of all expenditure. Almost a fifth
tries are comparable to the manufacturing sector whenis spent on employee’s qualifications (confirming the
reviewing their R&D activities (interestingly, this is legitimacy of the human capital approach in Section
also true for the tradability and exportability of their 2). The highest expenditure, however, is investment in
services)® machines and physical resources, requiring on aver-
It can be summarized that internal science and age about one quarter of all the innovation expendi-
technology-based R&D play only a minor role in ture, indicating the concurrent of technology provider
services compared to manufacturing; the service
firms have to focus on other forms of knowledge
generatiort’ It is hard to understand how such occa-

sional R&D is organised in service companies, and how Internal H&DO”t;%”[;"ed
. . . 11% o Conception
the genergted_ mter_nal (tacit) knowledge is passed oN. g go ebatents 6% 1202
The question is which other route is taken to generate
. i 16% Launch Product
Innovatons. onto the Market
10%
16 For a European-wide analysis and comparison of innovation ac- Machines and Employee
tivities in the service sector, s@ether et al. (2000) Physical Training
17 The Mannheim innovation panel on manufacturing shows for Resources 18%
2000 that 38% of all the innovating manufacturing companies con- 27%

duct their own R&D activities on a continuous base. In addition,

17% of the manufacturing firms possess R&D activities on an occa- Fig. 4. Structure of innovation expenditures in service companies in
sional baseSource Mannheim Innovation Panel—Manufacturing,  1996.Source Mannheim Innovation Panel—Services, 1997 survey,
2000 survey, authors’ computatiomé= 1601. computations by ZEW/FhG-ISI.
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Fig. 5. Descriptive findings on utilised technology in service companies in Ex84ce Mannheim Innovation Panel—Services, 1995 survey,

authors’ computationdy = 1656.

and technology receiver relations in the service
sectort®

The high innovation expenditure on investments
points to the most important channel of innovative
acquisition for the innovation efforts of service com-
panies. The question is what type of technology is em-
ployed in this fashion. According teig. 5, 87% of all

Approximately, one-third of the service innovators
surveyed in Germany utilise transport technology as
well as measuring and control technology, or automa-
tion and environmental technology. The difference be-
tween multimedia utilisation and (simple) computer
applications demonstrates again the preference of many
service providers for insular solutions with regard to

innovative service companies use computers and otherinformation technology. New materials, medical and

hardware in their businesses. The current approach ofbiotechnology are still of lesser importance for service
viewing the modern service society basically as an companies. However, when an application is consid-
information-, intangibility- and knowledge-based so- ered such as broader administration of genetic tests this
ciety is correct (especially when considering the high picture might soon change.

number of software users). However, only 45% of all

the innovative service providers are connected to high- 3.3. Role of patents in the service innovation
performance communication networks (e.g. broadband Process

networks with digital, optical or electronic transmis- ) )

sion). The difference between hardware and network Another non-technological component of innova-

users indicates that network applications do not neces- tion activity can be derived from intangibility. The in-
sarily predominate in all service companies, although Novation process does not necessarily aim to acquire

the intangibility of most of the services is reflected in ©F 9enerate technical know-how. Technologies and all
a specific use of technologiés. other related processes (e.g. patent application) are not

the centre of the innovation process in services. Litera-
ture, in particular, points out that patent protection and
theoretical concept of patent competition in the service
sector is only of minor importance. In almost every
empirical study on service innovation, the protection
of innovation activities is seen to be extremely difficult

18 For manufacturing firms a different picture can be shown: 55% in-
ternal and outsourced R&D, 15% product design and market launch,
2% training of employees, 28% investment in machines and other
equipmentsSource Mannheim Innovation Panel—Manufacturing,
1995 survey.

19 1n 1993, the American service sector spent 80% of its expendi-
tures on technology in the area of information and communication
(Leech et al., 19981n the United Kingdom about 75% of all the in-

and control of large information and communication networks, elec-
tronic signatures, video servers, wireless communication, easier and
vestment expenditures on information and communication technolo- cheaper internet access, and firewalls as key technologies for the ser-
gies are made by the service sectdilés, 199§. American experts vice sector. The future of these technologies derives from existing
regard electronic commerce, cryptographic standards, surveillance technological problems with regard to security and curbing of abuse.
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120% ; Table 2
O yes Degree of novelty of innovations in services and manufacturing
100% 0Ono Innovation new to the market  Services (%) Manufacturing (%)
80% | Share of firms launching 16 34
innovations which are new
60% to the market
Share of firms launching 77 57
40% innovations which are only
new to the firm
20% — Unknown 7 9
0% — ‘ | Total 100 100
services manufacturing

Source Mannheim Innovation Panel—Services and Manufacturing,
1999 survey, authors’ computatior’é= 1080 (services)N=1405

Fig. 6. Application of patents between 1996 and 1988urce ;
(manufacturing).

Mannheim Innovation Panel—Services and Manufacturing, 1999
survey, authors’ computation,= 2147 (servicesN =2030 (man-

ufacturing). have difficulties making a difference between “real”

innovations and incremental customer adoptions.
However, the distinction between product and pro-
cess innovation is considered to be very relevant, par-
ticularly, with reference to the role of innovation in
the creation of new markets and the impact on produc-
tivity and employmeng! The German survey details
new products and processes launched within the last 3

whilst the majority of innovations in the manufactur-
ing sector are protected by some kind of intellectual
property rights2°

The datairFig. 6is taken from the 1999 survey (ser-
vices and manufacturing) to highlight that less than 5%
of all the German service companies surveyed applied

for one or more patent. Amongst the top 100 appli- years. Fifty-five percent of all surveyed service firms

cants at the European patent office, less than five areand more than two-third of the surveved manufactur-
“pure” service companies. The result is a small share . y

0 o ; ing companies had undertaken product innovations be-
gf fSA)) cl):fu?t”hg?ntq%r;te aﬁf:i?gg;ﬁ;gg :tt :II" (5883) tween 1997 and 1999. A similar picture could be drawn

; . . for process innovations. Whilst 60% of all the manu-
illustrates that patenting comes particularly from R&D S . . .
S : facturing firms implemented process innovations, only
and telecommunication services. . . .
50% of all the service companies did €oNo process
dominance of service innovations can be observed from
the German data.
The incremental nature of product innovation in ser-
: : C vices can be measured in terms of degree of novelty.
much information about the outputs of service inno- 2
P Table 2shows that 16% of all the service innovators

vations. This is due to the fact that the intangibility and .
the close connection between products and processesIaunChed products between 1996 and 1998, which were

make it difficult to measure the output. In addition, and nfew to_ theTn;]arketplace, co;npare_d t(.) 34% in man-
due to the close interaction between service providers u ac(;urllng. q ree quarters 0 ser\a.ce f!ngpvators im-
and service customers, a certain amount of innovation tated alrea y existing Services. T IS finding supports
activities are oriented to the adaptation of the services the hypothesis and the empirical finding€pélial and

to the user’s needs, which might be classified as in-
novative. But is this really an innovation? The same 2! The ltalian survey$irilli and Evangelista (1998). 887) shows
guestion is raised when analysing the economic effects that one-fifth of all service companies have difficulties separating

of new products and processes. Itis assumed that ﬁrmsproduct and process innovations. The two authors conclude that over-
’ all, the distinction between product and process innovation is possible

I at the firm’s level, and that reliable data can be collected.

20 cf. Blind et al. (2003p. 26 onwards)Djellal and Gallouj (2001 22 Source Mannheim Innovation Panel—Services and Manufac-
p. 66). For a classification of intellectual property rightsAedersen turing, 2000 survey, authors’ computatiof$=1756 (services),
and Howells (200Q) N=1671 (manufacturing).

3.4. Innovative output of the service sector

The German innovation survey does not provide
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Gallouj (2001 pp. 63-65). The authors comment that sector’s share in the official R&D statistics is small, it
the process of innovation in services is very rapid, and has been concluded that the service sector is hardly in-
arises mainly from the fact that innovation in services novative at all—without considering the specific char-
have anincremental nature, and often result from intra- acteristics of their innovation processes. As a result,
or extra-sector imitation. innovation activities in the tertiary sector have been sys-
To summarise, it can be said that German service tematically overlooked. Scientific research in measure-
companies are less innovative than German manufac-ment methods and indicator creation describing service
turing companies. Product innovations are dominating innovations and their effects on the economic, techno-
services and manufacturing, process innovations play logical, and social environment has only just started.
only a minor role. Incremental innovations (only new International databases on this subject are equally just
to the firm, not new to the market) are dominant in ser- being created.
vices to a much greater extent than in manufacturing. A The specific problems arising from the assessment
big difference between innovation patterns in manufac- of innovation activities in the service sector should not
turing and services using innovation output indicators be underestimated/¢ss et al., 1992 As already in-
can be accepted. dicated above, classical measurement concepts used
One can conclude that new indicators are needed tofor the manufacturing sector provide little informa-
develop both an overview and more detailed insightinto tive value. It has to be noted, that the differentiation
the innovation activities of the service sector (see the of innovation activities and other processes (e.g. or-
following subsection). To gain a better understanding ganisational learning) is — due to many incremental in-
of the service sector a new service-specific conceptual novations — often not unequivocally possibRréissl,
framework is needed (see Sectié)n 1998 525; Preissl, 1997 p. 15). The German inno-
vation survey of service sector companies underlines
3.5. Trademarks as a new empirical measurement the insufficient qualities of traditional input, through-
concept for service innovations put and output concepts as indicators. Therefore, other
measurement mechanisms and indicators are nééded.
The problem of measuring innovation activities A rather new empirical approach is possible—via
stem from their complexity, in addition to their interde-  the statistics of trademarks (brands). This includes
pendencies with other economic, social, technological dealer’s brands, trademarks and service marks. It can
and organisational developments, making the pinpoint- be assumed that brands are registered just shortly be-
ing of effects and relevance often very difficullECD, fore the launch of the product or service on the market,
1992. Freeman (199%p. 9—10) illustratesin a histori- ~ SO they indicate a later phase as patents in the innova-
cal perspective, how, inthe light of the linear innovation  tion process. It can, further, be assumed that products
model, R&D could be establishedtagsource of inno- and services related to brands will indeed be launched,
vation in the debate, supported by the relatively simply and that there will not be any significant selection pro-
constructed measurement concept. The Frascati man-Cess, in contrast to patents. In a survey on patents in the
ual, developed in its first version in 1980, standardised Service sector, trademarks were ranked highest in the
and harmonised this R&D-based approd¢Although importance of various protection instrumeriigd et
it is acknowledged that technological change is not ex- al., 2003 p. 17). On the other hand, even services con-
clusively based on R&D activities, this monetary input  taining no or only low levels of innovation can be brand
indicator is often — because of lack of alternatives — protected. This limits the trademarks statistics’ value as
employed as the single variable for measuring innova- an innovation indicator.
tion activities, allowing statistical bias to influence the ~ There is a relatively rough database classification
analysis. for the trademarks of 45 categories, 11 of which are re-
The R&D measurement concept has proven espe- served for services. An overview of recent year's data
cially disadvantageous for the service sector. As the shows that the number of national trademark applica-
tions in Germany has increased massively—more than

23 Cf. OECD (1993) 24 see als@rouwer and Kleinknecht (1995 and 1997)
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Fig. 7. Applications of trademarks in Germany in the manufacturing and service sgotwmce Schmoch, 2003unpublished updates by the
authors, FhG-ISI.

80,000 in 2000%chmoch, 2003; Mendonca, in press From this data, we conclude that the use of trade-
This figure is even higher than the number of patent mark statistics may be helpful to investigate innovation
applications in the comparative year. The quantitative in services, but it needs to be remembered that trade-
difference between patent and trademark applications marks are often not directly linked to an innovation (cf.
is, particularly, due to the fact that about 50,000 appli- Blind et al., 2003 p. 9). Instead, increasing visibility
cations for service trademarks have been accepted thabr a reflection of competitive strategies might be the
may not be registered as patents. The number of trade-main motivation.Djellal and Gallouj (2001p. 66) il-
mark applications rose mainly because of the strong lustrate that over 40% of the French service firms most
growth of service brand$-{g. 7). Fig. 7does notreach  frequently cite ‘brand image’ as being effective. So, an
the conclusion that the service sector has overtaken theindirect link between innovation activities and protec-
manufacturing sector, with respect to the introduction tion mechanisms via image building can be assumed.
of new products, because the respective shares of value-But we also need to consider other ways to understand

added are not known. innovation in service firms.
The results of a detailed analysis are remarkable,
however, as they show that a considerable number 100

of trademark applications for new services have been Services

filed by manufacturing companies. The chemical firm
Bayer, for example, has filed between 500 and 600
trademark applications per year with a rising share of
service trademarks over recent decades. This points to
general characteristics of new endeavours protected by
trademarks. The distinction between products and ser-
vices is becoming uncledfig. 8demonstrates that the
trademarks combining a product with a service (for in-
stance, repair services) are growing considerably. The =
latter trademarks are defined by a co-classification in 2

a product and a service category (or more than one; _ o _ o
Schmoch 200)3 This enormous change reflects the Fig. 8. Applications of trademarks in Germany considering si-
' g multaneous co-classifications in manufacturing and service cate-

g_rowing relevance of Prf)_dUCt'related a_fter sales ser- gories Source Schmoch, 200ainpublished updates by the authors,
vices and blurs the definition of the service sector. FhG-ISI.
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4. Typology of services other research institutes as important or very important
sources of external knowledge. The companies have
The analysis so far has emphasised the role of ser-been selected as having exhibited close customer rela-
vices in the knowledge-intensive economy. The differ- tions and tight links with the scientific base. This defi-
ent character of services and the implications for the nition takes into account knowledge-intensive business
innovation process as well as the innovation process service firms as intermediaries between knowledge-
of the service sector itself are based on some partly producers and knowledge-users.
developed indicators. In evolutionary economics when
considering manufacturing a typology has proved use- 4 2. Network basis
ful for reducing the complexity of the innovation is-
sue. The Freeman—Pavitt-Dosi model is particularly  The technology-based network type is hard to
well established in the relevant literatufeagitt, 1984, grasp.Soete and Miozzo (1989)ere the first to at-
Freeman and Soete, 1997; Dosi, 1988dferentiat-  tempt a description of interactive network companies
ing between scale-intensive, supplier-dominated and from an innovation perspecti%é The authors iden-
knowledge-intensive industries as well as specialist tify banks, insurance companies, and telecommuni-
manufacturers. cations as network-intensive industries in the field
This classification can be transferred to the service of information networks. Characteristically for these
sector?® The innovation typology for the service sec-  companies is that either their service products are
tor introduced bySoete and Miozzo (1989 derived  gypstantially based on information and communica-
from Pavitt's taxonomy, and was developed conceptu- tion networks or, alternatively, they have to process
ally but — to the best of our knowledge — never tested |arge amounts of data. The activities of these ser-
empirically. For the current work, this typology repre-  yice providers differ from those of others in so far,
sents an approach of innovation behaviours in service 55 they provide and maintain information networks
companies. Aslipp (2000app. 115-134) concludes, on the one hand and enable the handling of coded
these types are well supported by additional analysesinformation on the other. Therefore, utilising techno-
and can also be operationalised by the German innova-|ogical systems, primarily for information and com-
tion survey. In summary, the following approach was munication processing, is the essential foundation of

6 ; : o . .

developed network-intensive companies in services. Companies
_ _ who named telecommunication networks as being im-

4.1. Knowledge intensity portant or very important for their innovation activi-

ties — in combination with multimedia or data process-

~ These companies named customers (from the ser-jng software — have been classified as ‘network-based’
vice and the manufacturing sector) and universities or companies.

25 Cf. Soete and Miozzo (1989Mn overview of different innova- 4.3. Scale intensity
tion typologies, taxonomies and patterns for the service industries

is provided, among others liyvangelista and Savona (199Bjiles These companies are classified dependant on their

(5210_052;0’ )pp. 172-177)Sundbo (1997)Tether and Hipp (20Q0pp. service output's degree of standardisation. The ser-

26 The classes or types are constructed based on literature analysis Vice firms were aSke.d to aIIoc_ate their Percen_tage of
and are not always mutually exclusive. Rather, there are overlaps, turnover to standardized services, services with cus-
and firms may belong to more than one of these innovation types. tomised changes, and individualized services. OnIy

That supports the dynamic approach that firms may move into, or those companies generating 100% of their turnover
out of some categories. There are also companies in the sample,

which innovate—but cannot classified according to one of these four

classes. Of the 513 innovators that participated, about 50% cannot be

accounted for with theoretically derived indicators. Further work is 27 Pavitt (1984)did not identify network-based innovation types
needed toimprove thisfirsttypology approach. A detailed description in his taxonomy. That is, because his type — due to its distributive
of the conception building process is providecHipp (2000a pp. character — is designed to fit service functions and cannot be found
141-231). in the manufacturing sector.
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to standardized services were classified as scale-more network-based than the other industries, and only

intensive?8 they can be regarded as primarily scale-intensive. Retalil
trade is just as knowledge-intensive as wholesale trade
4.4. Supplier dominance butthe latter is less network-based, less scale-intensive,

and less supplier-dominated—an analysis that contra-
The question was whether other external companies dicts many common prejudices (cf., eRKW, 2000.
or institutions had developed mostly new or consider-  Table 3 gives a more detailed analysis of each
ably improved products or processes for the service innovation type utilising some of the innovation indi-
firm. All service companies who indicated that their cators already discussed in the previous sections, con-
innovations had been developed externally and, there-trolling for size effect but not for industry effect (see
fore, had been supplied from the outside represent thediscussion in Sectio and above§° The Probit anal-

supply-dominated service innovation type. ysis points out that the propensity to be classified as
_ _ knowledge-intensive business services increases sig-
4.5. Comparison of service types nificantly when R&D activities are institutionalised. It

. . . decreases significantly for scale-intensive and supplier-
The manufacturing sector innovation types can be yominated services. A similar pattern is shown for

differentiated and allocated to specific industries ac- 5,4, ,ct innovations and knowledge-intensive services
cording to the concentration principle, a comparable i, reasing propensity) as well as scale-intensive ser-

analysis of the service sector does not produce satis-yjces (decreasing propensity). Patents are significantly
factory resultsFig. 9 demonstrates that the officially more relevant for knowledge-intensive services. New

cIasaﬂe_d service mdustr_les studied were not very qllf- processes are more likely for knowledge-intensive and
ferent with respect to their characteristics or according for network-based services

to the above developed innovation types. This finding Size effects can be illustrated, but are less domi-

supports the hypothesis that innovation patterns in ser- . o+ from the analysis than was assumed. Large compa-

vices are less sector-depended, and that every type Ofag are more likely to be found within scale-intensive
innovator can be found within each individual service

X 29 service companies whilst less likely to be supplier-
industry: _ _ dominated. For the two other innovation types no size
Apart from the technical services, who are perform-

L . : effect can be supported.
ing internal R&D, all industries have almost the same

) > . . An empirical analysis of the service innovators that
degree of knowledge intensity; innovative behaviour o renotclassified via the proposed typology show that
depends, in 20 to 30% of all companies in the respec-

o .->F=*" the share of companies that cannot be allocated to one
tive industry, on knowledge that comes from scientific

h and onlv banks. | of the four types is above-average in the areas of whole-
research and customers. Only banks, insurance Com-gajing transportation/communication, and other finan-
panies and “other business services

are considerably ;5| services. The share of technical service providers

ETI : . . . . in this group is below average. The latter corresponds
Itis clear that big companies dominate the scale-intensive compa- best to th | ical. technol riented innovation
nies. Forty-seven percent of all scale intensive firms have 250 or more est 1o the classical, technology-oriente ovaflo

employees. However, even small companies show wholly standard- Process, confirming old thought and measurement pat-
ized service outputs. Around 8% of all scale intensive corporations terns. The service innovators employing between 50

have less than 10 employees. For these companies it is not clear if and 249 people are the ones that most frequently can-

the hypothesized link between standardization and scale intensity not be placed in any one category. but the differences
really exists, e.g. through the use of information and communication '

technologies. For further discussion see, &gutam et al. (2001)

Tether et al. (2001)However, it has to be kept in mind that other 30 The table shows the coefficients of the Probit analysis. Every pro-
goals (e.g. quality, security, compatibility), too, can certainly result bit analysis compares one type (e.g. knowledge intensive services)
in standardisation. with all other types together (network-based, scale intensive, sup-
29 For the present work data from the German innovation survey plier dominated companies). Therefore, the number of observations
has been used. For chapter 4 and 5, only companies, which haveis always the same. Minor differences occur according to missing
participated in the 1995 as well as the 1997 survey are included data. The results show the propensity to belong to one type when the
in the analysis. In total 513 innovative service firms answered both (binary) independent variable (e.g. ‘own R&D activities’) is equal
guestionnaires. one.
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Fig. 9. Characteristics of innovation types in service indust8esrce Mannheim Innovation Panel—Services, surveys 1995 and 1997, authors’
computationsN=513.

Table 3
Probit analysis of selected innovation indicators comparing different innovatiorftypes

Knowledge-intensive Network-based Scale-intensive Supplier-dominated

services services services services

Own R&D activities (1994-1996) .048™ 0.183 —0.504" —0.563"
Patents (1994-1996) w0 0.283 -0.187 Not enough observations
Innovation output

New products between 1994 and 1996 39y 0.185 —0.531™ -0.227

New processes between 1994 and 1996  .348" 0.463" —0.079 Q085
Size

1-19 employees .083 —0.089 0111 —0.159

10-49 employees (base) - - - -

50-249 employees —0.190 -0.101 Q106 —0.439"

>250 employees a70 0092 Q776™ —0.81G™
Constant —1.451™ —1.487™" —0.890™ —0.626"
Number of observations 496 496 496 453
Pseudd?? 0.0922 00317 00818 00685
Prob > chi-square .0000™ 0.0499" 0.0000™ 0.0154"

Source Mannheim Innovation Panel—Services, surveys 1995 and 1997, authors’ compufdtidbis3.
a Significance levels are denoted by (***) (1%), (**) (5%) and (*) (10%).

between the other groups are not large enough to beufacturing sector. Although these companies are to be

significant. regarded as innovators, they do not show a measurable,
Additionally, the unclassified service innovators are classically structured innovation process.

characterised by non-technology intensive process in-

novations corresponding to their industries’ standards.

They learn by benchmarking their competitors and 5. Knowledge-intensive service innovators

having a cost-focused strategy. In respect to the actual

effect of theirinnovation activities, the attributes are, al- Service companies that are of particularly interest

most in every aspect, significantly less developed. This regarding innovation processes are firms that claim to

is again partly a result of the measurement problem and

traditional questioning methods designed for the man- 3! cf. Hipp (2000a pp. 226-229).
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Table 4
Microanalysis of the effects of innovation activities by knowledge-intensive business s@rvices

531

Effects of innovation activitiesy?-test Significance KIBS (%) No KIBS (%)
Flexible customisation 77 78
User friendly services/products 70 63
Reliability of services/products 79 72
Availability of services/products with respect to time 71 69
Geographic availability of products/services 48 44
Speed of service production or delivery 78 77
Ability to meet safety requirements (data privacy protection, etc.) 41 37
Chances to meet ecological, medical, or ergonomic requirements ” 26 17
Increasing customers’ performance level or product range ” 52 42
Raising the experience value for the customer * 38 29
Raising customer productivity 43 36
Improving product quality with respect to maintenance requirements, 31 17
reusability, and durability
Raising employee motivation ” 77 67
Raising employee productivity . 90 79

Source Mannheim Innovation Panel—Services, 1995 and 1997 surveys, authors’ computdtidsE3.
2 Significance levels are denoted by (***) (1%), (**) (5%) and (*) (10%).

depend oinnovation-relevanknowledge sources. The
role knowledge and information play in companies’

have broader, macroeconomic consequences. Hence,
knowledge-intensive service innovators are important

competitiveness has been increasingly studied from knowledge providers for a larger number of economic

various perspectives in recent years (cf., &gupp,
1999. For the US, Machlup in the 1960s identified nical development.
knowledge-intensive service companies and their im-

actors, maybe even for the entire economic and tech-

For a more in-depth study of the effects, the variety

portance for efficient knowledge distribution within an  of individual answers have been reduced to four factors

economy Machlup, 1962

When searching for characteristics that are unique
to this group of service companies the study of their
external environment is very helpful. Apparently, the
effects of innovation output on the customer’s perfor-
mance and experience are relevént.

As Table 4shows, ayx?-test produces much higher
percentages for knowledge-intensive business services
with respect to improvement of maintenance, reusabil-
ity and durability of these products, the chances to meet

product.

productivity.

using statistical factor analysfs:

e Factor 1 improvement of the quality of the service

e Factor 2 compliance with environmental standards
and safety requirements.

e Factor 3 company internal improvements.

e Factor 4 improvement of customer performance or

A Probit model enables the evaluation of these four

ecological, medical, or ergonomic requirements, and factors, industry and size classifications as well as re-
to raising the customer’s performance level or prod- gional effects (differences between East and West Ger-
uct range as well as his experience value. At the samemany) to be controlled for.

time, motivation and productivity of employees dif- Table 5 clearly shows that there are no differ-
fer significantly. The direct influence on the user is, ences between knowledge-intensive business service
therefore, not determined by innovation output alone providers and other service companies with respect to
but is accompanied by further innovation effects that quality characteristics. Both groups improve quality

33 A detailed description of a similar factor analysis can be found
in Licht and Moch (1997)

32 This chapter is based on previous work, seeldigp (1999 and
2000b)
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Table 5 6. Prospects for future research
Probit-analysis of the effects of innovation activities of knowledge-
intensive business services

This paper has, albeit briefly, identified consider-

Effects of innovation activities Coefficient Significance  gp|e limitations in research concerning innovation pro-
Industry cesses in the service sector. At the same time, thanks
\F,thtOI'letsalg ”ide 53 0.623 to service innovation surveys and new indicator con-

etailtrade (base) - - cepts, new empirical approaches have been outlined,
Transportation/communication .ap2 0.944 K .. .
Banks/insurance companies  —0.295 0.360 which could supply empirical and theoretical research
Other financial service —-0.151 0.717 with new instruments. The paper has shown that the
providers existing innovation typology for the service sector is
$°ﬁt‘1”‘?“el _ Ogég g-éiff most suitable for all those companies and industries that
echnica’ Services : ' demonstrate a classical innovation structure. However,
Other business services .204 0.370 . . . ; .
Other services aos 0.498 many other innovative service companies exist. New
_ types have to be derived in future work and charac-
Company size terised with alternative m rement concept
1-19 employees 037 0284 erised with alternative measurement concepts.
20-49 employees 046 0.790 Hence, there is scope for further theoretical and em-
50-249 employees (base) - - pirical studies. First —in line witbjellal et al. (2003)
250 and more employees 688 0.000 Drejer (2004) Gallouj and Weinstein (19973s well
Region asMiles (2002)— manufacturing and services should
Eastern Germany -063 0.255 be analysed together, classified not according to indus-
Effects of innovation activities tries but to “service products” regardless of the sec-
Factor 1: quality of the service ~ 0.030 0.662 tor in which they were generated. This would also
product - allow a better account of product-accompanying ser-
Factor 2: . 0.248 0.00 vices (see SectioB.5). The proposal puts considerable
safety/ecology/regulation d d i | ic statisti but th
Factor 3: company internal 0.128 0.062 em"’,m on convep lona .economlc staus '95' . u . e
changes task is surely not impossible to solve. In principle, it
Factor 4: customer 0.114 0.087 might be promising to study@aroduct classification of
efficiency/productivity services*® Through expert assessment or the estima-

Prob’> chi-square = 0.0000; pseul=0.10: constant—1.047" : tion of knowledge_intensity, a list dfigh-tech services
number of observations: 470Source Mannheim Innovation could then be defined.
Panel—Services, 1995 and 1997 surveys, authors’ computations. A systematic quantitative analysis of high-tech ser-
2 Significance levels are denoted by (***) (1%), (**) (5%)and (*)  vices, however, is constrained by the lack of R&D data
(10%). and by the uncertain importance of R&D inputs, which
are not in the same form as for manufacturing. If such
a high-tech services list existed, the problem of com-
through product innovation. However, the knowledge- parable production or turnover statistics would remain,
intensive companies comply to a significantly greater as the suggested classification is currently neither em-
extent with environmental and safety requirements. ployed by the European statistical offices nor can it be
The differences between knowledge-intensive businessextracted from the surveyed dafa.
services and other service companies with respect to  In conclusion, theoretical and empirical research
company internal changes and improvement of cus- on innovation activities in the service sector needs
tomer performance are slightly significant. to be extended; interdisciplinary approaches would
Amongst the dummy variables for the service in- probably prove advantageous. Industrial associations
dustries only the technical services stand out, which is
not surprising as they are much more knowledge-based—,——— , _ T
than others (cfFig. 9. Additionally, large companies Thereis a 'serw?e appgndlx ‘on prodgct classification in PROD-
N COM, suggesting a ‘goods index’ for services from consecutive num-
depend significantly more on knowledge sources than per 40; cf Bulletin of the European Union (1993)
smaller ones. 35 Cf. respective discussion @rupp et al. (200Q)p. 30.
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representing service providers understandably expect
that the share of research by economists and others is

oriented towards services. Given the opportunities and
gaps identified in this article, such a shift should be
strongly supported.

References

Andersen, B., Howells, J., 2000. Intellectual property rights
shaping innovation in services. In: Andersen, B., Howells,
J., Hull, R., Miles, I., Roberts, J. (Eds.), Knowledge and
Innovation in the New Service Economy. Edward Elgar,
Cheltenham.

van Ark, B., Monnikhof, E., Mulder, N., 1997. Productivity and in-
novation in services: an international comparative perspective.

In: Paper presented at the conference on ‘Service Sector Produc-

tivity and the Productivity Paradox’ organized by the Center for
the Study of Living Standards, Ottawa, 11-12 April.

Atella, V., Rosati, F.C., 1995. Does productivity converge across
countries and across sectors? Empirical evidences from eight
OECD countries. In: Felli, E., Rosati, F.C., Tria, G. (Eds.), The
Service Sector: Productivity and Growth. Physica, Heidelberg.

Barras, R., 1986. Towards a theory of innovation in services. Re-
search Policy 15 (4), 161-173.

Bell, D., 1976. Die nachindustrielle Gesellschaft, second ed. Cam-
pus, Frankfurt/Main, New York.

Benkenstein, M., 1998. Besonderheiten des Innovationsmanage-

ments in Dienstleistungsunternehmen. In: Meffert, H., Bruhn, M.
(Eds.), Handbuch Dienstleistungsmanagement: Von der strate-
gischen Konzeption zur praktischen Umsetzung. Gabler, Wies-
baden, pp. 689-703.

Blind, K., Edler, J., Schmoch, U., Andersen, B., Howells, J., Miles,
I., Roberts, J., Green, L., Evangelista, R., Hipp, C., Herstatt,
C., 2003. Patents in the service industries, final report prepared
for the European Commission, Fraunhofer ISI, Karlsruhe, EUR
20815.

Brouwer, E., Kleinknecht, A., 1995. An innovation survey in ser-
vices: the experience with the CIS-questionnaire in The Nether-
lands, in: OECD, Science Technology Industry (STI), Review
no. 16, pp. 141-148.

Brouwer, E., Kleinknecht, A., 1997. Measuring the unmeasurable: a
country’s non-R&D expenditure on product and service innova-
tion. Research Policy 35, 1235-1242.

Bulletin of the European Union, 1993. Vorschldig &ine Verordnung
(EWG) des Rates betreffend die statistischge®klassifikation
in Verbindung mit den Wirtschaftszweigen in der Euigzhen
Wirtschaftsgemeinschaft. Mitteilungen und Bekanntmachungen,
C12, vol. 36, 18 January 1993.

Chandler Jr., A.D., 1994. Scale and Scope: The Dynamics of Indus-
trial Capitalism, third ed. The Belknap Press of Harvard Univer-
sity Press, Cambridge, London.

Collier, D.A., 1983. The service sector revolution: the automation of
services. Long Range Planning 16 (6), 10-20.

Coombs, R., Miles, I., 2000. Innovation, measurement and services:

the new problematique. In: Metcalfe, S., Miles, I. (Eds.), Inno-

533

vation Systems in the Service Economy. Kluwer Academic Pub-
lisher, Boston, Dordrecht, London, pp. 85-103.

David, P.A., Foray, D., 1995. Accessing and expanding the science
and technology knowledge base. STIreview no. 16, OECD, Paris,
pp. 13-68.

Den Hertog, P., Bilderbeek, R., 1997. The new knowledge infras-
tructure: the role of knowledge-intensive business in national
innovation systems. In: Miles, |. (Ed.), Services, Innovation and
the Knowledge-based Economy. Apeldoorn.

DIW (Deutsches Instituifr Wirtschaftsforschung), 1998. Innovatio-
nen im Dienstleistungssektor. DIW-Wochenbericht, vol. 65, (no.
29), pp. 519-526.

Djellal, F., Francoz, D., Gallouj, C., Gallouj, F., Jacquin, Y., 2003.
Revising the definition of research and development in the light
of the specificities of services. Science and Public Policy 20 (6),
415-429.

Djellal, F., Gallouj, F., 2001. Innovation in services, patterns of
innovation organisation in service firms: postal survey results
and theoretical models. Science and Public Policy 28 (1),
57-67.

Dosi, G., 1988a. Sources, procedures and microeconomic effects
of innovation. Journal of Economic Literature XXVI, 1120—
1171.

Dosi, G., 1988b. The nature of the innovative process. In: Dosi, G.,
Freeman, C., Nelson, R., Silverberg, G., Soete, L. (Eds.), Tech-
nical Change and Economic Theory. Pinter Publishers, London.

Drejer, 1., 2004. Identifying innovation in surveys of ser-
vices: a Schumpeterian perspective. Research Policy 33, 551—
562.

Ebling, G., Hipp, C., Janz, N., Licht, G., Jungmittag, A., Nigge-
mann, H., 1998. Innovationsaktigtien im Dienstleistungssektor:
Erhebung 1997. Zentruniif Eurogaische Wirtschaftsforschung
(ZEW). Fraunhofer-Institutifr System-technik und Innovations-
forschung (FhG-ISI), Mannheim and Karlsruhe.

Evangelista, R., Savona, M., 1998. Patterns of innovation in services.
In: The results of the Italian innovation survey, paper presented
on the VIII Annual RESER Conference, Berlin, 8-10 October.

Evangelista, R., Sirilli, G., 1995. Service sector: measuring
innovation in services. Research Evaluation 5 (3), 207-
215.

Freeman, C., 1995. The ‘National System of Innovation’ in historical
perspective. Cambridge Journal of Economics 19, 5-24.

Freeman, C., Soete, L., 1997. The Economics of Industrial Innova-
tion, third ed. Pinter Publishers, London.

Fuchs, V.R., 1968. The Service Economy. National Bureau of Eco-
nomic Research, New York.

Gautam, R., Lakshmanan, T.R., Anderson, W.P., 2001. Increasing
returns to scale in affluent knowledge-rich economies. Growth
and Change 32 (4), 491-510.

Gallouj, F., Weinstein, O., 1997. Innovation in services. Research
Policy 26, 537-556.

Gershuny, J.1., 1978. After Industrial Society?. Macmillan, London.

Grupp, H., 1997. Technischer Wandel und Bégtigung. In: Schn-
abl, H. (Ed.), Innovation und Arbeit. Mohr (Siebeck)jdingen,
pp. 1-24.

Grupp, H., 1998. Foundations of the Economics of Innovation—
Theory, Measurement and Practice. Elgar, Cheltenham.



534

C. Hipp, H. Grupp / Research Policy 34 (2005) 517-535

Grupp, H., Jungmittag, A., Schmoch, U., Legler, H., 2000. Hochtech- Miles, I., 1994. Innovation in services. In: Dodgson, M., Rothwell,

nologie 2000. ISI/NIW, Karlsruhe, Hannover.
Grupp, H., Legler, H., Breitschopf, B., 2002. Germany'’s technolog-

R. (Eds.), The Handbook of Industrial Innovation. Edward Elgar,
Brookfield, Aldershot.

ical performance 2001. Report on behalf of the Federal Ministry Miles, 1., 1995. Services Innovation: Statistical and Conceptual Is-

of Education and Research, Bonn.

sues. OECD, Paris, DSTI/EAS/STP/NESTI (95) 23.

Hauknes, J., 1998. Services in Innovation—Innovation in Services. Miles, I., 1996. Innovation in services: services in innovation, work-

STEP group, Oslo, SI4S final report.

ing paper, University of Manchester.

Hipp, C., 1999. The role of knowledge-intensive business services Miles, I., 2002. Services innovation: towards a tertiarization of in-

in the new mode of knowledge production. Atrtificial Intelligence
and Society 13 (1), 88—-106.

Hipp, C., 2000a. Innovationsprozesse im Dienstleistungssektor.
Physica, Heidelberg.

Hipp, C., 2000b. Information flows and knowledge creation in

knowledge-intensive business services: scheme for a conceptu-

alization. In: Metcalfe, S., Miles, |. (Eds.), Innovation Systems in

novation studies. In: Gadrey, J., Gallouj, F. (Eds.), Productivity,
Innovation and Knowledge in Services. Edward Elgar Publish-
ing, Cheltenham, Northampton, pp. 164-196.

Miles, I., Kastrinos, N., Flanagan, K., Bilderbeek, R., den Hertog, P.,

Huntink, W., Bouman, M., 1994. Knowledge-intensive Business
Services: Their Roles as Users, Carriers and Sources of Innova-
tion. Prest, Manchester.

the Service Economy: Measurement and Case Study Analysis. Miles, I., Andersen, B., Boden, M., Howells, J., 2000. Service pro-

Kluwer Academic Publishers, Boston, Dordrecht, London, pp.
149-167.

Hipp, C., Kukuk, M., Licht, G., Mint, G., 1996. Innovation in
services—results of an innovation survey in the German ser-
vice industry, In: Proceedings of the workshop organized by the
OECD on ‘New Indicators for the Knowledge-based Economy’,
Paris, June 1996.

Hipp, C., Tether, B.S., Miles, |., 2003. Effects of innovation in

duction and intellectual property. International Journal of Tech-
nology Management 20 (1-2), 95-115.

Miozzo, M., Miles, I. (Eds.), 2003. Internationalization, Technology
and Services. Edward Elgar Publishing, Cheltenham, Northamp-
ton.

Nelson, R.R., Winter, S.G., 1982. An Evolutionary Theory of Eco-
nomic Change. The Belknap Press of Harvard University Press,
Cambridge, London.

standardised, customised and bespoke services: evidence fromOECD (Ed.), 1992. OECD proposed guidelines for collecting and

Germany. In: Tidd, J., Hull, F.M. (Eds.), Service Innovation,
Organisational Responses to Technological Opportunities and
Market Imperatives. Imperial College Press, London, pp. 175—
210.

Janz, N., Licht, G. (Eds.), 2003. Innovationsforschung heute—Die
Mannheimer Innovationspanels. Nomos, Baden—-Baden.

Le Floc'H, F., Levet, P., Torchy, V., 1993. La Gestion du Processus
d’Innovation dans les Activits de Services. Groupe ESC, Lyon,
Février.

Leech, D.P., Link, A.N., Scott, J.T., Reed, L.S., 1998. The
economics of a technology-based service sector, planning re-
port for the National Institute of Standards and Technol-
ogy, program office, Strategic Planning and Economic Anal-
ysis Group, US Department of Commerce (NIST), January
1998.

Licht, G., Moch, D., 1997. Innovation and information technology
in services. In: Proceedings of the CSLS Conference on Ser-
vice Centre Productivity and the Productivity Paradox, Ottawa,
Canada, 11-12 April.

Licht, G., Hipp, C., Kukuk, M., Mint, G., 1997. Innovationen im
Dienstleistungs-sektor: Empirischer Befund und wirtschaftspoli-
tische Konsequenzen. Nomos, Baden—Baden.

Lundvall, B.A., 1992. National Systems of Innovation: Towards a
Theory of Innovation and Interactive Learning. Pinter Publishers,
London.

Machlup, F., 1962. The production and distribution of knowledge in
the United States, NJ, Princeton.

Martin Jr., C.R., Horne, D.A., 1993. Services innovation: success-
ful versus unsuccessful firms. International Journal of Service
Industry Management (4), 49-65.

Mendonca, S., 2004. Trademarks as an indicator of innovation and
industrial change. Research Policy, in press.

interpreting technological innovation data (Oslo Manual), Paris.

OECD (Ed.), 1993. Frascati Manual 1992. Proposed standard prac-
tice for surveys of research and experimental development, fifth
revision, Paris.

Pavitt, K., 1984. Sectoral patterns of technical change: towards a
taxonomy and a theory. Research Policy 13, 343-373.

Preissl, B., 1997. Service innovation in Germany, SI4S report no. 3,
DIW, Berlin.

Preissl, B., 1998. Innovation im Dienstleistungssektor. DIW
Wochenbericht 65 (29), 519-526.

Quinn, J.B., 1986. Technology adoption: the service industries. In:
Landau, R., Rosenberg, N. (Eds.), The Positive Sum Strategy.
National Academy Press, Washington, pp. 357-371.

RKW (Ed.), 2000. Eine Zukunft Uf den Handel.
Memorandum, Nr. 260, Eschborn.

Schmoch, U., 2003. Service marks as novel innovation indicator.
Research Evaluation 12 (2), 149-156.

Sirilli, G., Evangelista, R., 1998. Technological innovation in ser-
vices and manufacturing: results from Italian surveys. Research
Policy 27, 881-889.

Soete, L., Miozzo, M., 1989. Trade and Development in Services: A
Technological Perspective. Maastricht Economic Research Insti-
tute on Innovation and Technology (MERIT).

Statistics Canada, 1995. A Look at Canadian Statistics—R&D in a
Service Economy. OECD, Paris, STI/EAS/STP/NESTI (95) 3.
Sundbo, J., 1997. Management of innovation in services. The Service

Industry Journal 17 (3), 432—455.

Tether, B.S., Hipp, C., 2000. Competition and innovation amongst
knowledge-intensive and other service firms: evidence from Ger-
many. In: Andersen, et al. (Eds.), Knowledge and Innovation
in the New Service Economy. Edward Elgar Publishing, Chel-
tenham, Northampton, pp. 49-67.

RKW-



C. Hipp, H. Grupp / Research Policy 34 (2005) 517-535 535

Tether, B.S., Hipp, C., Miles, I., 2001. Standardization and particu- Tidd, J., Hull, F.M., 2003. Service Innovation, Organisational Re-
larization in services: evidence from Germany. Research Policy sponses to Technological Opportunities and Market Imperatives.

30, 1115-1138. Imperial College Press, London.

Tether, B.S., Miles, I., Blind, K., Hipp, C., de Liso, N., Cainelli, Voss, C.A., Johnston, R., Silvestro, R., Fitzgerald, L., Brignall, T.J.,
G., 2000. Analysis of CIS-2 data on innovation in the ser- 1992. Measurement of innovation and design performance in
vice sector. EIMS study funded by the European Com- services. Design Management Journal Winter, 40—46.

mission within the innovation programme, final report for  Witt, U., 1993. Evolutionary economics: some principles. In: Witt, U.
the European Commission, CRIC, Manchester (CIS Contract (Ed.), Evolution in Markets and Institutions. Physica, Heidelberg,
98/184). pp. 1-16.



	Innovation in the service sector: The demand for service-specific innovation measurement concepts and typologies
	Introduction and starting hypothesis
	The knowledge-intensive economy: human capital and innovation in the service sector
	Innovation activities in the German service sector
	German innovation survey-data, sector and size distribution
	Input to the service innovation process
	Role of patents in the service innovation process
	Innovative output of the service sector
	Trademarks as a new empirical measurement concept for service innovations

	Typology of services
	Knowledge intensity
	Network basis
	Scale intensity
	Supplier dominance
	Comparison of service types

	Knowledge-intensive service innovators
	Prospects for future research
	References


