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With the conference on service innovation last year on 1st November in Helsingør,
Denmark and the analyses presented in this publication, The Danish Agency for
Science, Technology and Innovation has initiated a process where Danish actors take a
closer look at what is happening inside service companies when they innovate, the
drivers of service innovation and what hinders service companies from innovating.

The service industries make up 75 pct. of all working hours and more than 50 pct. of
total employment in most OECD countries. All employment growth is now found in
the service industries and value added is significantly higher here than in
manufacturing, agriculture, and fishing.

The growth of the service economy has triggered an enormous interest among
academics and policy makers around the importance of the service economy. There is
growing recognition of the factors that increase the importance of services, such as
outsourcing and offshoring, international liberalization, cooperation and competition,
technological progress, as well as wealth creation in it self, which shifts larger part of
our demand towards services.

Despite our recognition of the importance of the service industries, we still know
rather little about the driving forces of innovation in services as well as the outputs of
innovation in this area.

The analyses in this publication are ambitious in the sense that we want to complement
already existing knowledge. The service economy has been the target of many analyses
during the last decade. We aim at presenting results in areas that so far only have
received little attention.

The research and consulting company DAMVAD is responsible for the analytic
content of this publication.

The main questions and major themes being investigated here are:

1) What are the key drivers for service innovation? We investigate potential drivers
of service innovation, for instance the importance of the closeness in the relation
between supplier and customer. Also, we look at how different service companies
seemingly use different strategies to overcome barriers.

2) How is service innovation being managed? We analyse to which extent the
innovation in service companies is a more complex process and involves more people
than in manufacturing companies.

3) What competences are needed for service innovation? The literature tells us very
little about the kind of competences service companies use when they innovate. We
seek insight into what competences and levels of education are involved, when
service companies innovate and how and where they are involved. We also look
to investigate to what extent service companies experience barriers in regard to
recruiting employees with different skills.
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4) How is international cooperation a factor in service innovation? More and more
service companies cooperate with foreign and international research institutions and
other international providers of knowledge when they innovate, but we do not know
how it helps them innovate. What are the best framework conditions for service
companies when they want to innovate with the help of international partners?

5) How do different service industries innovate in different ways? We know that the
service economy comprises of many different kinds of services, but we do not know to
what extent the many different service companies apply different strategies for
innovation. Also, an interesting question is which service companies are the most
successful in realizing the potential of innovation.

6) What are the scientific and public research needs of service companies? Only a
small part of the service companies cooperate today with the public research system,
both in Denmark as well as in other OECD-countries. We seek a better understanding
of the best routes for change and the new demands for modern service companies
regarding public research?

7) How can public-private partnership promote service innovation? Many service
companies deliver to the public sector and therefore a major framework condition for
service innovation must be cooperation with the public sector. We investigate how the
public sector can become a more conscious demander of innovative services from
private companies?
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Summary of chapters and analytic conclusions

The role of the service economy and service innovation
The analysis documents the great impact of the service industries on the European and
Danish economy. Service employment experienced an annual increase of more than 3
pct. in the EU countries from 2000-2005. In Denmark the annual growth rate has only
been 1 pct., whereas in Ireland it has been 4 pct. In the same period there has been a
sharp decrease in manufacturing employment in most countries. The decrease in
employment in the manufacturing sector in Denmark has been around 2 pct. whereas
in the UK it has reached almost 5 pct.

More than 70 pct. of the Danish service companies are innovative both in the sense
that they develop new service products, develop new distribution channels, or establish
new business models. This will probably increase in the years to come as 87 pct. of the
service companies claim that they will give high or even very high priority to
innovation.

The analysis sheds light on the effects of service innovation strategies. The companies
that have their innovation driven by users are 125 pct. more likely to be strategic
innovative. Also, when companies use collaboration with external partners in their
innovation process the probability of being strategic innovative is twice as high
compared to those companies not using collaboration as a driver for innovation.
Knowledge driven innovation and employee driven innovation also have positive
effects on the probability of companies being strategic innovative. Though the effects
are not as significant as was the case with user or collaboration driven innovation they
are seemingly still rather important.

The analysis shows that innovation is a competence demanding activity. An important
factor in promoting strategic innovation is thus the employment of highly educated
personnel. If the companies have at least one employee with a masters degree they are
more than twice as likely to be strategic innovative.

The greatest effect comes from focusing not only on one source as a driver for
innovation, but to seek inspiration and knowledge through a broader range of sources.
The analysis shows that the companies using four different types of innovation drivers
increase their probability of a company being strategic innovative by no less than 330
pct.

Public research and international cooperation
The analysis indicates that there is a great potential for strengthening the connection
between public research and the service companies. Only 14 pct. of the service
companies carry out their development tasks in cooperation with knowledge
institutions, i.e. education and research institutions or approved technological institutes
(GTS).

Only 20 pct. of the service companies have used public research in connection to
company innovation processes. For 57 pct. of these companies the inspiration from
public research has primarily found its way to the companies through the more
informal channels, i.e. through informal networks with researchers. Only 14 pct. of the
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exchange of knowledge in the service sectors has happened in close connection to the
approved technological institutes (GTS) in Denmark.

Also, the analysis shows that the service companies have a demand for research that is
not given enough priority in the public research system, i.e. research on public-private
cooperation, management, marketing, and user driven innovation, outsourcing, and
logistics. Instead many service companies (28 pct.) find relevant knowledge and
research elsewhere, many abroad.

The analysis documents a mismatch between the public research needs of service
companies, expressed in the questionnaire and priorities and funding given to public
research.

An important result is also that there is a great potential for having more service
companies participate in public research in the future. Today 10 pct. of the companies
have participated in public research, while 20 pct. argue that they will do so in the
future.

With respect to internationalisation it is interesting that there already is extensive
international cooperation between service companies. 48 pct. of the service companies
have thus participated in R&D activities with foreign partners, mostly other service
companies. At the same time it is clear that the international cooperation pattern needs
to be extended to comprise not only lead users, but all innovative service companies
and across the various sectors.

Service companies strive for the best international knowledge. 45 pct. of the service
companies with international relations argue that the main reason for engaging in
international cooperation was that the best knowledge was to be found internationally.

Nevertheless, there is only little connection between service companies and foreign
knowledge and research institutions. Only 12 pct. of the service companies have
foreign research institutions as R&D partners.

Innovation through public-private cooperation
Many service companies and municipalities have good experiences when it comes to
cooperation and the mutual development of new or improved service products. More
than 50 pct. of the service companies in the study have experienced service innovation
as a result of having worked on a service project with a public partner. Therefore we
also find that every second service company finds it interesting to go into closer
cooperation with public customers to develop on their services. Also, 26 pct. of the
municipalities give high priority to developing new or improved service products in
cooperation with private service companies.

However, the analysis also shows that there is a great potential for increasing the
public-private cooperation in regard to creating innovative solutions in the various
service sectors. Only 16 pct. of the Danish municipalities often ask suppliers to come
up with alternative proposals, and only 22 pct. often arrange information meetings
with private suppliers prior to the actual procurement process.
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From the point of view of the service companies a clear barrier for further public-
private cooperation is the tendency of public decision makers to focus primarily on
price. Thus 44 pct. of the service companies argue that public clients focus on price
rather than quality. The analysis have not here taken into consideration the point of
view of the procurers. Thus there might be good reasons for focusing on price rather
than quality in some cases.

From the point of view of the municipalities, the main barriers are that the
municipalities fear that they by going into innovative cooperation with private
companies will have to bend the public procurement rules, that there will be problems
with ownership of new service products, and that the municipality will be too
dependent on one company. Furthermore, for 79 pct. of the municipality the
experiences are that the internal costs were too high by going into innovative
cooperation with private companies. 52 pct. of the municipalities argue that the newly
developed service products did not meet the demand and 39 pct. claim that they have
experienced that it was difficult to handle the contracts when cooperating with private
companies in regard to innovation.

There is a clear connection between the competences of public actors and public-
private cooperation in regard to innovation. 70 pct. of the municipalities argue that
there is no unit in their organisation with the required knowledge and expertise to give
advice on how to develop innovative procurement and no municipalities use incentives
to improve innovation on a regular basis. Even more interesting, it is especially the
public actors that have access to knowledge and expertise that boast better results for
quality development of current services, more use of new technology, and better
optimizing of task solving.

In the interpretation of the above mentioned questionnaire results it is important to
recall that the Danish municipalities have been going through a rather intense
structural reform process which has required many resources and attention. Also, they
have taken part in implementing new government plans on procurement which do not
have the goals of innovation as a top priority. It should also be mentioned that the
service companies participating in the survey have been asked about their cooperation
with public clients in general and not only with municipalities. Thus the companies’
views on public-private cooperation also comprise state organisations and regional
authorities.

Likewise, the study only comprises public demand coming from the municipalities
which, however, stand for the largest part of public procurement in Denmark. It is
therefore relevant to focus only on the municipalities’ public procurement in this study.
On the other hand, to understand the situation as a whole, it is of course important to
study the relationship between innovation and public procurement for state
organisations, i.e. state financed knowledge institutions.

Nevertheless, the results on public-private cooperation are quite significant and show
that there is a great potential for making further progress in this area.
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Competences for service innovation
The analysis shows that service companies are in need of people with higher
educations to manage development tasks. 62 pct. of the service companies have
employees/leaders with a higher education in their development functions.
Up to 68 pct. of the service companies who have employees with higher educational
backgrounds put people with a social science education in charge of their development
functions. 53 pct. use people with an education in the natural sciences, while only 20
pct. use people with more creative-oriented higher education, such as architects or
designers.

Finally, the participating service companies tell us for a large part (46 pct.) that they
do not even recruit employees to go into their development functions and many of the
companies (42 pct.) find the supply of qualified people with the required competences
to be too small.

Policy conclusions and recommendations

Public research and the transfer of knowledge
It is a great challenge to establish better framework conditions for increased
cooperation between public knowledge institutions and service companies. The
knowledge of the research needs of service companies should be increased and we
need to help the service companies find relevant research in Denmark and abroad.
Also public research priorities need to reflect service industries’ needs and strategic
research should be targeted better to service companies. These challenges have
inspired the following recommendations.

A strategic research program for service
A strategic research programme directed at the service sector – e.g. as part of
FORSK2015, which set the framework for future priorities in strategic research,
should be established. Service companies demand research that is based on knowledge
in fields that are not prioritised in public research today. This is true regarding for
instance leadership- and organizational development, public-private partnerships, work
environment, marketing, and user driven innovation, strategic outsourcing, logistics,
etc.

At the same time focus should be on the possibilities in the application of research in
technology, health, and the natural sciences in service businesses. This was
recommended by the expert group with the EU Commission which presented a policy
proposal in April 2007.

New generations of ICT, bio-, nano-, and gene-technology provide a host of new
possibilities for the service sectors. Moreover, they can help stimulate the emergence
of new service research areas. The objective of a strategic research program regarding
service research will be to meet the needs of the service industries and to strengthen
cooperation between service companies and public researchers.
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New commitment to innovation in services
Resources should be earmarked within the existing innovation initiatives under the
RTI, e.g. Innovationskonsortier, Videnpiloter, højteknologiske netværk etc. The
earmarked resources should help to carry out strategic innovation ventures focusing on
service and service functions. The objective is to direct the focus on innovation
initiatives to the needs of the service industries. The resources should be offered in
open competition for larger syndicates which, on the basis of public-private
partnerships, can initiate innovation projects.

Increased focus on service in the approved technological service institutes
There is a need to strengthen the visibility and activate the existing and relevant
competencies regarding service sectors’ development and innovation in the approved
technological institutes (GTS). A mapping of private service sector needs and GTS
competences in this field should help to promote awareness and uncover relevant areas
where the GTS-system can build up their competences to strengthen their capacity for
advising service companies.

On the basis of the mapping, it should be considered if it would be beneficial to
dedicate specific resources to the promotion of innovation, research, and development
in service areas for instance through resources for service innovation syndicates.

Public-private partnerships as driver for innovation

Stronger public-private cooperation with respect to innovation in existing areas as well
as establishing cooperation patterns in new areas is a great challenge that needs further
attention in the years to come. There is a need to find a way of raising levels of
knowledge of how to utilize the existing rules, when practicing innovation oriented
public procurement. There is a need to find ways of ensuring that the market can
propose creative and innovative solutions. Also, it is important that a rise in the
competences of public procurement officers is ensured, thus allowing them to
stimulate innovation in cooperation with the market. On this basis the following
recommendations have been formulated.

Center for public-private service innovation
A center for public-private service innovation should be established. The center should
target its activities to research, collect experiences, and communicate relevant
knowledge to service companies and public institutions. The objective is to realize the
great potential for strengthened cooperation between public and private service
suppliers to promote innovation and development of new public services.

Further use of existing models of cooperation
Municipalities and service companies should be mutually stimulated and motivated to
consider and make further use of existing models of cooperation which can strengthen
innovation processes and establish more dialogue and coordinated policy across
sectors and levels.
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Dialogue to solve challenges
It is a clear challenge to find reliable ways of ensuring that the market can propose
creative and innovative solutions without breaking the rules of public procurement or
wasting tax payers’ money or putting the life of companies at risk. One of the
problems is for instance how to solve the challenges of risk-sharing and result-based
contracts. To find solutions to this challenge and others, a dialogue between public and
private actors should be initiated.

Improvement of procurement officers innovation skills
The analysis shows that knowledge and expertise matters. It is recommended that
procurement officers’ skills to make procurement of more creative and innovative
solutions are improved. Public and private actors across levels and sectors should work
together to create new and make use of existing best practice tools and guidelines for
innovative procurement in state organisations, regional authorities, and municipalities.

Internationalisation of service innovation

A major challenge for the future is to find ways in which the international cooperation
patterns can be extended from international lead users to all service companies across
sectors. The actors also need to consider how stronger framework conditions for
international cooperation between research and knowledge institutions and service
companies can be established. Finally, there is no solution to how service companies
can receive more help to find the best international knowledge and what should be
done to stimulate Danish knowledge institutions, i.e. GTS-institutes in the process of
attracting more international service companies to engage in research and
development activities. The following recommendations are aimed at starting the
process.

An International Service Innovation Center
An international hot spot for innovation and research cooperation should be
established, possibly in the Munich areas, where one finds a particularly strong
research and innovation environment regarding service. The centre could fetch its
inspiration from the already established entities in Silicon Valley or Shanghai. The
purpose is to build bridges between Danish knowledge environments and service
industries and international actors.

Increased European cooperation to strengthen service innovation
An effort should be put into promoting the idea of the establishment of a “Knowledge
Society” under the headline of “Knowledge and Innovation Community for Service
Research and Innovation” as an integrated part of the new European Institute for
Technology (EIT).

The proposal is an extension of the proposal of the group of experts under the EU
Commission, which in April 2007 suggested the establishment of a European institute
for service innovation in connection with EIT. In the same vein research and
development in service should be promoted as part of the European Union 7th

Framework Programme and an effort should be made to promote a “service
technology platform” under the 7th Framework Programme.
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Targeted assistance and advice
It is important that service companies receive better assistance, are confronted with
less bureaucracy, and get more targeted advice, when they want to formulate
applications to receive public financial support to international cooperation and
innovation, i.e. through the EU 7th Framework Programs.

Incentives and branding
It should be investigated and discussed how more incentives can be created to motivate
Danish knowledge institutions to engage in international service research. Also, it is
recommended that increased international branding of the best Danish knowledge
institutions engaged in service research is prioritised.

Competences for service innovation

How can we ensure that more people take a higher education and learn more about
service innovation, and that they direct their attention towards the need for service
companies to employ highly educated people with the right competences in
development functions? And how can better framework conditions be established,
which can extend the knowledge of the need for taking in new and diverse
competences to development functions in the service industries. Finally, what can be
done to convince service companies of the need to recruit employees to development
functions and what can be done to enlarge the pool of qualified people that can go into
the service companies’ development functions? These are the major challenges that the
following policy recommendations aim to approach.

Marketing and targeting of Industrial PhD Programme
Research shows that Industrial PhDs can play an active role in the process of
strengthening research and the transfer of knowledge to the private sector. At the same
time there are only few Industrial PhDs in the service sectors and especially in the new
growth areas of the creative industries and in knowledge intensive services. On this
basis a marketing campaign should be initiated to promote the use of Industrial PhDs
in the relevant areas of the service economy in all Danish regions.

Documentation of the need for new educations
Service industries build their innovation processes on highly educated labour in a
broad range of scientific areas. But as new demands for competences emerge there is a
need to identify the need for new educations. Utilizing the established user panels at
the universities in regard to the service industries’ needs could be an important step in
the right direction.

Extend knowledge of good practice and existing tools
The enterprises, organisations, and the public actors all have the responsibility of
extending the knowledge among service companies of the benefits of recruiting people
to development functions and to work together on attracting more foreign employees
and students with innovation competences to the service industries. Also, it is
important that the use of existing tools and initiatives is extended to initiate more
diversity in the service companies’ development functions and in the labour force in
general on all educational levels.
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A Service enterprise committee

It is recommended that a service enterprise committee is established under the Danish
Technology and Innovation Council (RTI). On the basis of the results of the service
conference the committee should function with the mandate to give advice and provide
inspiration to the RTI and the Minister of Science, Technology and Innovation on the
challenges and necessary initiatives that have to be taken to create better conditions for
service innovation. The Committee should be composed of relevant experts,
individuals representing a broad base of relevant organisations in the various service
sectors, as well as national and local authorities. The overall goal of the committee
should be to ensure a coherent and goal-oriented innovation effort in the service
economy.
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Almost all employment growth in the EU is now to be found in the service industries.
Here Ireland is taking a clear lead with an annual average growth rate of no less than 4
pct. At the same time manufacturing employment has rapidly declined both in Ireland
and in most other EU-countries, not least in the UK. The increasing employment is a
clear effect also of service export and import. In the case of Ireland, service exports
have increased by 95 pct. since 2000, while service imports rose to over 52 pct. of total
Irish imports. The same tendency is clear for the other advanced countries that have
high annual growth rates in their service industries. This is interesting because the
sector used to be viewed as dominated by non-exporting industries. The service
economy has become internationalized over the past two decades.

Figure 1: Employment in manufacturing sectors and services, annual average
growth rate 2000-2005, EU-25 and selected countries

While it traditionally has been said that the service industries employ people with a
lower or no education, the statistics today tell us another story. The growth in service
employment has especially attracted persons with a higher (tertiary) education, thus
they make up for more than 30 pct. of total employment in services – twice as much as
in manufacturing.

1. Characteristics of Service Industries and Innovation
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Figure 2 Employed population with a tertiary education, as share of total
employment, in manufacturing and in services, EU-25, 2005.

A large degree of employees with a tertiary education is a clear sign of value adding as
the persons with the best educations are attracted to the sectors that can present the
best earnings. The annual earnings in services exceed the earnings in manufacturing in
most countries; this is especially the case in the Netherlands and the UK.

Figure 3 Annual earnings in EUR per person employed (men), in manufacturing
and services, selected countries - 2002

The share of the service industries in total value added has been increasing overall in
the last two decades. Denmark still takes the lead with the service industries making
up more than 70 pct. of total value added, but the UK, Germany and Finland have been
catching up fast in the 1990s.
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Figure 4 Shares of service sectors in total value added, 1980-1990 and 1990-2001
(value added at current prices, annual average percentage shares)

The significance of the service industries for the developed countries can hardly be
overstated. But how do service industries keep up their contribution to growth in value
adding and employment. The straight forward answer is of course through constant
research and development, or what we here call service innovation.

It is the R&D activities in the computer, R&D, engineering, and consultancy segments
that make up for most of the R&D expenditures in services in the EU. This is more so
in Ireland than in Denmark. The R&D expenditure in the financial service sector is the
highest in Denmark, where we also expect a large part of the R&D activity in the
financial service sector to take place in sectors of computer, R&D, engineering, and
consultancy.

Figure 5 Business enterprises R&D expenditure by service sector of activity,
EU-25 and selected countries, 2003.
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In the following we present an overview of the service companies participating in the
study, the size of the companies, the intensity of their innovation and the types of
service functions.

The population of service companies participating in the analysis consists of many
small as well as large companies. Almost 30 pct. of the companies are small with less
than 10 employees, while up to 25 pct. of the companies are large with more than 100
employees. 65 pct. of the service companies have less than 50 employees. Below the
size of the service companies per sector is shown. As one can see especially the
financial services sector consists of large companies with more than 100 employees.

Figure 6 The size of participating service companies by full-time employees.

There is a large proportion of companies whose services to a great or some extent are
characterised by problem solving and advisory functions. The representation of the
different service functions in the population is illustrated below.
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Figure 7 “To what extent are your services characterised by the following functions?”

It is interesting, but not surprising that communication and digital services make up
almost 75 pct. of the functions among the financial service companies. The
digitalisation of financial services during the last 15 years has been one of the most
remarkable innovation trends in the service economy.

Also, it is expected that 90 pct. of the companies in the hotel and trade business, and in
transport services are to a high degree engaged in the distribution of goods and
persons as illustrated below, and that many knowledge intensive businesses work to a
high degree with problem solving and advisory services. However, we can also
observe that up to 40 pct. of the manufacturing companies look upon themselves as
being providers of problem solving and advisory services.

Figure 8 Service functions by sectors
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Not all the service companies are placed in the same position in the value chain of
service companies. Some have their main activities in the initial processes focusing on
research and development; others focus on giving after sales support and services. Of
the companies in the sample that are foreign owned (which is 13 pct.) 70 pct. have
their primary activity in sales, marketing, and distribution.

Figure 9 “What areas of activity does your company cover?”

We get the impression that the Danish service companies participating in the
questionnaire are rather innovative either as developers of new products or distribution
channels or by changing business models.

While up to 70 pct. of the Danish service companies have given high priority to
renewal during the last three years, this figure will increase to more than 80 pct. in
coming years.

Figure 10 “How has renewal been prioritized over the last three years and how will
renewal be prioritized in the coming years?”

0% 10%   20% 30% 40%   50% 60%   70% 80%

Research and Development

Product or Service Deleverance

Sales, marketing and Distribution

Internal Support and Services

Other

Coming years

3 last years

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

High

Medium and low

Source DAMVAD Service Innovation Questionnaire 2007.

Source DAMVAD Service Innovation Questionnaire 2007.



>

19

There are interesting differences between the sectors in the sample regarding the
different kinds of innovation. Financial service, knowledge intensive service, and
manufacturing are the sectors with most product innovation.

Figure 11 Sectors with recent product innovation (with last 3 years)

Turning to innovation in the form of a changed distribution channel it is again the
financial service and knowledge intensive business service sectors that are the most
innovative, but it is also interesting that the hotel and trade segment has a lower score.

Figure 12 Sectors with recent distribution innovation (within last 3 years).
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The picture is the same when we focus on business model innovation. Financial
services continue to have an extremely high score, near 100 pct., while many of the
knowledge intensive service companies, business services, and manufacturing
companies also have developed new business models in recent years.

Figure 13 Sectors with recent business model innovation (within last 3 years)

The high levels of service innovation achieved by the companies especially in
financial services and knowledge intensive business services, as described above, are
of course also reflected when all types of service innovations are put together in a
shared category called strategic innovation. This is illustrated below.

A company is thus a strategic innovator when it has engaged both in the development
of a new product, development of changed distribution, and a changed business model.
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Figure 14 Sectors with strategic innovation (all types off innovations)

Finally, when distinguishing companies by their primary service functions, one can
observe that the most strategic innovators are to be found among the companies
engaged in communication and digital services as well as problem solving and
advisory services.

Figure 15 Strategic innovations (all types off innovations). categorized by functions

When asked in which new ways the service companies deliver their services, more
than 50 pct. emphasise that they adjust services to individual needs. More than 30 pct.
of the companies aim at creating better access for customers to their services and use
E-business as a way to deliver services.
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Figure 16 “In what way are your company using new distributing channels?”

Also, we get a clear indication of what types and to what extent new business models
are being implemented among the innovative service companies. Alliances and
optimisation of business processes are used by more than half of the service
companies in the sample. But also digitalisation, specialisation, and
internationalisation of business processes receive a high score.

Figure 17 “What kinds of new business models are used?”

Finally, by using the information from the Service Innovation Questionnaire 2007, we
have modeled different response variables and tested what factors and how much the
factors are affecting the probability of the firms being innovative.
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Companies are defined as being strategic innovative when they have responded
positively to having introduced new or changed service products, used new or changed
distribution channels, and new or changed business models. The different model
specifications are presented in the appendix.

Table 1 The effects of different sources on the probability of a company being
strategic innovative.

Increased probability of
being strategic innovative

User driven innovation 125 pct.

Collaboration driven innovation 100 pct.

Knowledge driven innovation 85 pct.

Employees driven innovation 55 pct.

High educated employees 140 pct.

Exports 100 pct.

Source: DAMVAD Service Innovation Questionnaire 2007.

Note: The model is controlled for sectors and firm sizes. Convergence criterion is satisfied i.e.
the model is statistical significant.

Companies that have their innovation driven by users are 125 pct. more likely to be
strategic innovative. The interpretation is that if there is a pool of 500 companies, 100
companies or 20 pct. is likely to be strategic innovative.

Collaboration driven innovation indicates that the companies have innovated through
public or private collaboration. The interpretation is here equal to user driven
innovation. If companies use collaboration in their innovation process the probability
of being strategic innovative is twice as high as for those companies not using
collaboration as a driver for innovation.

Likewise knowledge driven innovation and employee driven innovation have positive
effects on the probability of companies being strategic innovative. Though the effects
are not as significant as was the case with user driven or collaboration driven
innovation they are seemingly still rather important. Thus both are important channels
to strategic innovation for the service companies.
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Another important factor in promoting strategic innovation is the employment of
highly educated personnel. If the companies have at least one employee with a masters
degree they are more than twice as likely to be strategic innovative. Strategic
innovation is as such a competence demanding activity. Furthermore, the results
indicate that the exporting service companies are twice as likely to be strategic
innovative. One interpretation is that exporting companies are strategic innovative in
order to cope with the increased international competition. When companies use all
types of innovation drivers, their probability of being strategically innovative increases
dramatically.

Table 2 Different sources effect on the probability of a company being strategic
innovative.

Increased probability of
being strategic innovative

User driven, cooperation driven,
management driven and employee
driven innovation 330 pct.

Source: DAMVAD Service Innovation Questionnaire 2007.

Note: The model is controlled for sectors and firm size. Convergence criterion is satisfied i.e.
the model is statistical significant.

Companies using all four different types of innovation drivers increase their
probability of being strategic innovative by 330 pct. This shows the importance for
companies not only to focus on one source as a driver for innovation, but to seek
inspiration and knowledge through a broader range of sources.
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All OECD countries have experienced rapid growth in the service industries and have
become service economies during the last two decades. The importance of the service
industries in an economic perspective today is indisputable. Therefore the success of
the OECD economies is also closely bound to the success of the service industries.

Although our understanding of the characteristics of the service sector may be much
better today than it was a decade ago, further knowledge is needed – especially when it
comes to service innovation.

The Danish Agency for Science, Technology and Innovation wants to shed new light
on the service economy and service innovation. We follow this aim on the basis of a
recently conducted study carried out among more than 2000 company members of the
four Danish enterprise organizations, namely The Confederation of Danish
Commercial Transportation and Service Industries, The Confederation of Danish
Industries, The Danish Bankers Association and The Danish Chamber of Commerce.
Also, the organization Local Government Denmark has assisted in providing contact
details and formulating the questionnaire targeted at Danish municipalities. This has
allowed us new insight to how public organizations look at and practice service
innovation in cooperation with private companies.

In the following we present an updated view on services and its importance for the
economy. The service sectors are also looked upon as drivers for growth in other
sectors.

The presentation of results is divided into four chapters, each focusing on an important
separate topic. That is public-private innovation, public research policy,
internationalization, and competence building.

The service economy does not only play an important role in its own right and because
of its size, but also as a driver for innovation in other industries. Especially the
knowledge intensive service providers contribute to innovation processes throughout
the economy.

Service industries are often considered belonging to the same sector – the service
sector. This is of course not correct. Services are extremely heterogeneous. In this
conference publication we operate both with a division of services by their traditional
sector as well as by typology.

10-15 years ago it was easier to divide the service companies into traditional
categories or sectors. Today this is a more difficult task as sectors are mixed when for
instance cleaning companies provide facility management, retailers provide IT-repair
and hotline services, transport companies act as logistics consultants and bankers sell
insurances and pensions, and so forth.

In practice the intense mixing of sectors is itself a clear indication of the innovation
dynamics that is happening all over - in and between companies and sectors in the
advanced service economies. Also, it is a clear signal of the fact that all service
industries are becoming more knowledge intensive as they innovate.

2. Knowledge inside Service
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Nevertheless, there are still large differences between service companies which should
not be underestimated. These differences are just not directly connected to sectors. To
grasp the service economy in the most accurate way, when it comes to the
understanding of innovation and its drivers and dynamics, we have established a new
typology.

A new typology of service functions and innovations

The requirement for a new typology for service companies is simple. The typology
shall regard the fact that services are diverse, the ways the service companies innovate
are varied, and the characteristics of the single service companies are different. In
other words – two service companies within the same line of business can differ
considerably which can make a meaningful comparison of their innovation activities
impossible.

The establishment of a new typology has been a necessary starting point for the
questionnaire carried out among the Danish service companies. The categorization of
the single company has made it possible to shed new light on how the different service
companies innovate. At the same time the new typology covers all kinds of services
including the knowledge intensive services, trade (retail and wholesale), and
operational services. Within these sub sectors the focus on research and development
competences, the process of innovation differs considerably. Furthermore, the typology
includes services tied to the delivery of physical goods.

The new typology seeks to go across the traditional statistical division of the services,
which is normally based on NACE-codes. On the other hand the typology does not
prevent a division of the companies based on the NACE-codes and with that it is also
possible to establish a more traditional statistical statement.

The new typology consists of two dimensions:

1. The first dimension sheds light on the different service functions and categorizes
the service companies in relation to function and working areas.

2. The second dimension focuses on different types of innovation in the service
sectors and categorizes in regard to changes made by the single company, i.e. a
product, the organization, etc.

Often the service companies will carry out two or more of four service functions. The
study will therefore take into account that companies can operate more service
functions. Likewise, the study will also take into consideration that the innovative
processes of a company is typically based on more types of innovation.
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The typology then operates with four types of service functions:

> Problem solving and advising. This function includes companies solving
specific problems for the customers – typically when the single customer does not
have the necessary competences at his disposal. The service function is here
based on knowledge and therefore it is typically companies such as consulting
engineers, architects, designers, IT-consultants, designers, financial advisers,
accounting and auditing, lawyers, organizers of courses and conferences, and
advisers within research and development.

> Support functions and facility services. This function includes companies
supporting the customers within fields, which are typically beyond the core
activities of the customer. Typical service functions are cleaning service, guard
duty, recruitment, temporary employment agencies, and operation of canteens.

> Trade and practical services. This function includes companies supporting the
interaction between customers – e.g. by selling goods or by transportation of
goods or passengers through physical infrastructures. Typical companies with
such processes are trade businesses, retail, and wholesale. Furthermore,
companies within transport and logistics services belong to this category.

> Communication of digital services. These types of functions are operated by
companies supporting the interaction between customers or communication with
customers through digital infrastructures. Examples of such companies are
institutes within the financial sector, media and communication companies, IT-
and telecommunication, and producers of IT-games.

We also distinguish between three types of innovation, which differ from each other
both regarding the size of the changes made and probably also to how and where the
changes are carried out, in connection to the service companies in question.

> Creating a new business model. Developing a new business model involves a
fundamental change in the way in which revenue and profits are earned. New
business models could be created by a re-engineering of the processes, e.g. by
splitting up the existing business model and focusing on its core activities.
Examples of new business models are specialization through outsourcing of
elements in the value chain or a complete transformation of the services from
being delivered personally to internet-based services. Furthermore, innovation in
the business model can take place through integration of more business areas in
one process for instance getting a broader customer data base and creating more
value to the customer. Examples could be full-service concepts within PR, design
and advertising agencies, where the customer can get a full product package at
one place. Internationalization can be an important element in the development of
the business model as well. In practice it often takes place through integration or
splitting up of the value chain. Finally, a separation or an attachment of service
functions could be pivotal points in a new business model.
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> Developing new service products. Service companies are forced to develop new
service products on a regular basis, if they shall manage competition and meet
changes in the demands of their customers. Development of new service products
can take place in many ways i.e. in the form of new services or concepts. A well-
known example is the Starbuck Coffee Company which has developed a new
culture around coffee drinking in many countries. Development of services can
also be driven by new technologies. An example is “tracking and tracing
services”, where IT and communication technology is used for monitoring
ordered goods from shipping to delivery.

> Creating new customer interfaces. One of the characteristics of services,
compared to physical products, is that service is often delivered in close
interaction between service provider and customer. Development of services is
therefore often focused on the interfaces between service provider and customer
and the way the services are delivered. New ICT has been of crucial importance
for the relations between customer and service provider in almost all kinds of
service companies. Within the field of supplementary training and courses
e-learning is an example of a new interaction between customer and service
provider. Home banking is another example. The increasing use of outsourcing
within the service sector can create new relations between customer and service
provider as well.

In the matrix below both the service functions and overall forms of innovation are
presented together with a number of concrete examples of service innovation.

Table 3 Typology of innovation types and service functions

Source: DAMVAD 2007
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Outsourcing of
R&D or full-service

concepts

Full Facility
Management

Internationalisation
of logistics

Integration of
music, film and

television in
creative industries

New Customer
Interface

(examples)

E-learning

Online booking

Online trace
and tracking

system

Digital radio

New Service
Products

(examples)

New analysis
tools

Ecological food
deliveries in

canteens

Creative
economy
concept

New radio
show

Innovation types

Service functions

Problem solving
and advising

Supporting
functions and
facility services

Trade and
manual services

Communication of
digital services



>

29

Many service companies sell their products to public customers, thus an important
framework condition for service innovation must also be cooperation with the public
sector. If public-private cooperation is strengthened and the public sector becomes a
more conscious demander of innovative services from private companies much could
probably be gained, both for the public sector and for innovation in private service
industries. But how is this effectuated? What experiences do public administrations
and private service companies have with common development projects and innovative
public procurement? What are the potentials and barriers and how far away from
innovative public-private cooperation and procurement are we?

These questions are central in the present study. Denmark is not the only country in
which awareness of public-private innovative cooperation is rising. There is a new
tendency across Europe to think of public-private cooperation and procurement as a
way, not only to save public resources, but also as a way to stimulate innovation.
Recently, the European Commission has been looking at how procuring, within the
current EU Procurement Directives, can be used to stimulate innovation. It has
published a Working Document Guide on Dealing with Innovative Solutions to Public
Procurement of February 2007.1

The 10 elements of good practice developed by the European Commission on
innovation and procurement are:

1. Act as an ‘intelligent’ customer.
2. Consult the market before tendering.
3. Involve key stakeholders throughout the process.
4. Let the market propose creative solutions.
5. Seek value for money, not just the lowest price.
6. Take advantage of electronic means.
7. Decide how to manage risks.
8. Use contractual arrangements to encourage innovation.
9. Develop an implementation plan.
10. Learn for the future.

Also, the European Commission supports the so called STEPPIN project (STandards
in European Public Procurement lead to novation) which explores how referencing
open standards in European public procurement processes can foster innovative
business solutions amongst bidding companies.

The Department of Trade and Industry (DTI) in the UK, is an example of a national
administration that has recently shown a keen interest in using public procurement as a
tool for stimulating innovation.

3. Public-private cooperation

1 Guide on Dealing with Innovative Solutions in Public Procurement. 10 elements of good
practice, Commission Staff Working Document. SEC (2007) 280.
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The starting point for the DTI is the belief that challenging the market to provide
solutions to future public sector needs can provide that stimulus as well as bring more
innovation into the public sector at better long term value for money.

The DTI has also published a guide which provides practical advice to ensure
innovation focus from the very beginning of the policy process through identifying
needs, deciding the procurement strategy, and managing contracts.2

The key recommendations from the DTI are:

a) Defining public needs more holistically, and publicising them well in advance of
procurement;

b) Embedding long term dialogue with markets and suppliers into procurement
processes;

c) Stating the need/problem through outcomes and allowing the market to propose
innovative solutions;

d) Accepting and managing higher degrees of risk in some procurements;
e) Improving procurement officers’ skills to make procurement of more innovative

solutions part of the process rather than an afterthought; and
f) Establishing clear linkages between innovation and value for money.

Our attention on innovative public-private cooperation is rapidly growing, but there is
still much to learn and investigate. With the present study we take an empirical
approach, focusing on the real actors’ attitudes and experiences and to some extent
also testing the above recommendations.

Up to 65 pct. of the Danish service companies have delivered services to the public
sector within the last three years.

2 DTI (2004), Capturing Innovation. Nurturing suppliers’ ideas in the public sector.



>

31

Figure 18 Companies with supply of services to public institutions in the last 3 years

Not surprisingly it is especially the service companies that work in the business of
support functions and manual services that have delivered services to public
institutions within the last three years.

Figure 19 “Has your company delivered services to public institutions within the last
three years?” Categorized by company service functions

Also, it is not surprising to find that it is the companies in business services and other
services that have public customers, but this is also the case for many knowledge
intensive business service and financial service companies.

Source: DAMVAD Service Innovation Questionnaire 2007.

Source: DAMVAD Service Innovation Questionnaire 2007.
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Figure 20 “Has your company delivered services to public institutions within the last
three years?” Categorized by sectors

The services delivered to the public sector are of course heterogeneous, and comprise
the services shown below.

Table 4 What services were delivered to the public client?

1) Management and Organisational development 22%

2) Upgrading Skills, Instruction and Job Arrangements 17%

3) IT tasks 17%

4) Health related prevention and Rehabilitation 16%

5) Transportation and Logistics 14%

6) Business Service and Counselling 14%

7) Operating Public Institutions (kinder garden, nursing homes) 10%

8) Conducting accounting tasks 9%

Source: DAMVAD Service Innovation Questionnaire 2007.

More than 50 pct. of the service companies that have delivered services to the public
sector, have experienced service innovation related to having worked on a service
project with a public partner. Therefore, we also find that every second service
company finds it interesting to go into closer cooperation with public customers to
develop on their services.

Source: DAMVAD Service Innovation Questionnaire 2007.
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Figure 21 “Have your company experienced service innovation in continuation of a
service project with a public partner?”

About 50 pct. of the Danish municipalities have real experiences with regard to
developing new or improved service products in cooperation with private service
companies.

Figure 22 “Did your municipality in 2006 - 2007 develop new or improved products
or services in collaboration with private suppliers?”

The joint public-private development projects share several characteristics. More than
70 pct. has to do with the use of new technology, almost as many with quality
development whereas outsourcing is a smaller development task.

Source: DAMVAD Service Innovation Questionnaire 2007.

Source: DAMVAD Service Innovation Questionnaire 2007.
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Figure 23 “What are the characteristics of joint public-private development
projects?”

Only 26 pct. of the Danish municipalities give high priority to developing improved
service products in cooperation with private service companies in 2006-2007.

Figure 24 “What priority does the municipality give to developing new or improved
service products in cooperation with private service companies in
2006-2007?”

The barriers for closer innovative cooperation seem to be many, especially suppliers
argue that public customers are too fixated on price rather than on the quality of the
services they procure. Many suppliers argue that it is too complicated to go into a
closer developing relationship with public customers.

Source: DAMVAD Service Innovation Questionnaire 2007.

Source: DAMVAD Service Innovation Questionnaire 2007.
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Figure 25 “What are the main barriers for engaging in development partnerships
with public clients?”

From the point of view of the municipalities, the main barriers are that the
municipalities fear that they by going into innovative cooperation with private
companies risk violating the public procurement rules, that the municipality will
become too dependent on one supplier, or that there will be problems concerning the
ownership or rights of the new service products.

Figure 26 “The municipalities’ main barriers for engaging in development partners-
hips with private companies?”

Source: DAMVAD Service Innovation Questionnaire 2007.

Source: DAMVAD Service Innovation Questionnaire 2007.
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Nevertheless, close to 80 pct. share both good and bad experiences when it comes to
closer public-private cooperation, and procurement to stimulate innovation.

Figure 27 “Experiences from collaboration with private companies on development
projects?”

The municipalities are able to mention both positive and more negative outcomes with
respect to the cooperation on development projects with private suppliers. Among the
positive effects especially improvement of quality, services, and economic gains are
mentioned.

Figure 28 “What were the positive outcomes of collaboration with private
companies?”

Among the negative effects most municipalities mention that the internal costs were
too high by going into innovative cooperation with private companies, that the newly
developed service products did not meet the demand and that it was difficult to handle
the contracts when cooperating with private companies in regard to innovation.

Source: DAMVAD Service Innovation Questionnaire 2007.

Source: DAMVAD Service Innovation Questionnaire 2007.
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Figure 29 “What were the negative outcomes of collaboration with private
companies?”

Many Danish municipalities do not use the existing possibilities for establishing
innovative cooperation with private service companies. For instance when asked about
how often the municipalities use various available instruments to increase innovative
cooperation, the answer is that only few of the municipalities have a high tendency to
make calls that are open to alternative offers from suppliers, just as there are only few
municipalities that have a high tendency to hold public information meetings before
tendering.

Figure 30 “What actions have your municipality taken to improve innovative
solutions related to purchases of private services?”

Source: DAMVAD Service Innovation Questionnaire 2007.
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Source: DAMVAD Service Innovation Questionnaire 2007.
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Finally, many municipalities seemingly lack the knowledge and experience to deal
with innovation oriented public-private cooperation and procurement. More than 70
pct. of the public actors argue that there is no unit or function with the required
knowledge and expertise (judicial, technical, and economical) in their organization
which can help them when going into a closer and potentially innovative relationship
with their private suppliers.

The access to innovation knowledge and competences is seemingly very important
here. The municipalities that have no unit or function with the required knowledge and
expertise which can give advice to help create a potentially innovative relationship
with the market are also less inclined to use the already available tools to improve the
possibilities of creating such innovative solutions. This tendency is illustrated in the
figure below.

While they do not have a clear effect on the ability to solve new tasks, it is evident that
municipalities with a special unit or function are more inclined to take up new
technologies, optimize task solving, and engage in quality development of their
current products and services (see figure 31).

In the interpretation of the results of the questionnaire above, it is important to recall
that the Danish municipalities have been going through a rather intense structural
reform process which has required many resources and much attention. Also, they
have taken part in implementing new government plans on procurement, which do not
take the goals of innovation into consideration.

It should also be mentioned that the service companies that have participated in the
survey have been asked about their cooperation with public clients in general and not
only with municipalities. Thus the companies’ views on public-private cooperation
also comprise state organisations and regional authorities.

Likewise the study comprises only public demand coming from the municipalities
which, however, stand for the largest part of public procurement in Denmark. It is
therefore relevant to focus only on the municipalities’ public procurement in this study.
On the other hand, to understand the situation as a whole, it is also important to study
the relationship between innovation and public procurement for state organisations, i.e.
state financed knowledge institutions.
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Figure 31 The extent to which municipalities have engaged in the activities
mentioned

On the basis of the above results we suggest that future innovation policy regarding
public-private cooperation pays attention to the following themes.

First, it is necessary to consider and make further use of existing models of
cooperation between public and private actors to stimulate innovation and to establish
more dialogue and coordinated policy.

Second, there is a need to collect more experiences and to strengthen communication
between public organisations across levels and sectors as well as between the public
and the private sector, both in an international, national, and local context.

One of the major challenges concerns the elements of risk-sharing and result-based
contracts that can be used to improve the conditions for innovation. To overcome this,
dialogue between the public and the private sector and across levels should be
initiated. This can possibly lead to new initiatives and solutions in this field.

Finally, there is a need to focus on procurement officers’ skills as municipalities with a
unit dedicated to procurement boast better results for quality development of current
services, more use of new technology, and better optimizing of task solving. For this
purpose there is a need to utilize existing tools in a better way just as the need for new
tools and best practice guidelines should be investigated.

Source: DAMVAD Service Innovation Questionnaire 2007.

Note: The “yes” category comprise the municipalities that have answered “often” or
“sometimes” to the question on the extent to which they use the mentioned tools to improve the
conditions for creating innovative solutions.
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A short summary of the findings and their implications are presented in the table
below (table 5).

Table 5 Innovation through public-private cooperation

Source: DAMVAD 2007.

Findings Challenges
Potential for increased public-
private cooperation. 60 pct of 
the municipalities give low 
priority to developing new or 
improved service products in 
cooperation with private 
companies.

Possible barriers. i.e. 44 pct of
the service companies argue 
that public clients focus on 
price rather than quality. 

Potential for using existing 
instruments, i.e. only 18 pct of 
the municipalities are often 
open to alternative offers while
23 pct often organise 
information meetings before 
tendering.  

Attention areas

Increase cooperation in existing
areas as well as establishing 
cooperation in new areas.

Ensuring a rise in the
competences of public procurers 
and allowing them to stimulate
innovation in cooperation with 
the market.  

Improving procurement officers’ 
skills to make procurement of 
more creative and innovative 
solutions. Create new and  
make use of existing best
practice tools and guidelines.  

Consider and make further use of
existing models of cooperation 
between public and private actors 
to stimulate innovation and
establish more dialogue and 
coordinated policy. 

Strengthened the collection 
of experiences and
communication both in an 
international, national and 
local context.

Public actors need innovation 
competences and incentives. 
i.e. 70 pct of the municipalities 
argue that there is no unit with 
the required  knowledge and
expertise and no municipalities 
use incentives to improve 
innovation on a regular basis.

Raising the level of knowledge
in regard to making use of the
existing rules when practicing 
innovation oriented public 
procurement.

Find ways of ensuring that the
market can propose creative
and innovative solutions.

Establish dialogue and 
possible initiatives to help
procurers solve the 
challenges of risk-sharing 
and result-based contracts.



>

41

Public research has traditionally not been targeted as areas of importance for the
provision of knowledge and innovation for service companies. This is true both for the
Danish, European and international public research agendas. Today public research
into health related topics, biotechnology, and nanotechnology account for the larger
parts of the public research budget. These are important areas, but it is also essential
that focus is directed to other areas of growth such as the service sector.
The service industries themselves invest less in R&D than industry and agricultural
companies. This is especially the case for the service industries in Germany but there
is also a clear indication of this for the EU as a whole. Denmark, Ireland, and Norway
are on the other hand countries where the service industries invest comparatively more
in research and development compared to EU-25.

Figure 32 Business enterprise R&D expenditure by sector of activity in EU-25 and
selected countries – 2003 (in EUR.)

Only few service companies cooperate today with the public research system, in
Denmark as well as in other European countries. This should change, but what are the
best routes for change and what are the new demands for public research of the service
companies?

The questionnaire shows that only 20 pct. of the Danish service companies have used
public research and development results within the last three years.

4, Public research policy
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Figure 33 Service companies that have used public research and development within
the last 3 years

The service companies engaged in problem solving and advisory functions and
communication and digital service functions make more use of public research and
development results, as shown in the figure below.

Figure 34 “Has your company made use of public research and development within
the last three years?” Categorized by company functions

It is especially the companies in the financial services and knowledge intensive
business services that have used public research and development as illustrated below.

Source: DAMVAD Service Innovation Questionnaire 2007.
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Figure 35 “Has your company made use of public research and development within
the last three years?” Categorized by sectors.

When being asked if the service companies have made use of results from other
companies’ research activities as a replacement for results from public institutions
almost 30 pct. of the companies confirm this.

Figure 36 Service companies that have used results from other companies’ research
activities as a replacement for results from public institutions.

However, the future may bring some changes in this regard as more than 20 pct. of the
service companies find it beneficial if they in the future can participate in carrying out
public research and development activities. So far less than 10 pct. of the service
companies have engaged in such activities.

Source: DAMVAD Service Innovation Questionnaire 2007.
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0% 20% 40% 60% 80% 100% 120%

Other Services

Manufacturing

Transport Services

Hotel and Trade

Business Services

Knowledge Intensive Business Services

Financial Intermediation

Yes

No

0% 20% 40% 60% 80% 100% 120%

Other Services

Manufacturing

Transport Services

Hotel and Trade

Business Services

Knowledge Intensive Business Services

Financial Intermediation

Yes

No



>

44

Figure 37 “Has your company participated in carrying out public research and
development activities and would it be beneficial to your company to be
able to participate in carrying out public research and development
activities?”

The Danish-based service companies were also asked about the specific reasons or
barriers for not making use of public research and development in regard to their
innovation processes. The most common answers in this respect are indicating that the
barriers are internal. They lack the knowledge about ongoing research. They do not
know where to look or they have no real interest in research, or public research is too
difficult to adjust to the circumstances in the service companies. Also many service
companies argue that their products and services are not suited for public-private
cooperation with research institutions, they are not convinced that they gain from it,
and it is bureaucratic and difficult to cooperate with public research institutes.

Figure 38 Barriers for service companies not using public R&D

Source: DAMVAD Service Innovation Questionnaire 2007.

Source: DAMVAD Service Innovation Questionnaire 2007.
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Source: DAMVAD Service Innovation Questionnaire 2007.
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The lack of knowledge is remarkably high in the most innovative segments like
financial intermediation, knowledge intensive business services, and other business
services.

Figure 39 What are the causes of not using public R&D? - Sectors

At the same time it is clear, that there are several ways in which the public research
and development knowledge being produced in Denmark can be channelled to service
companies. The questionnaire show that informal channels weigh much more than
formal ones. Thus participation in conferences is the answer of more than 60 pct. of
the companies that have used public research, whereas informal cooperation with
scientists and the usage of student projects also are important channels through which
the knowledge is transferred to the Danish service companies. The transference of
knowledge through the approved technological service institutes (GTS), and the
purchasing of patents and licences only counts for a few pct.
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Figure 40 How knowledge is being channelled from public research and development
to service companies.

When asked what kind of public research the service companies would like to see
strengthened the answer is primarily research regarding public-private partnerships and
leadership and organisation development, which 47 and 38 pct. of the Danish service
companies give priority. In the figure below a list of the 15 areas given highest priority
is shown.

Source: DAMVAD Service Innovation Questionnaire 2007.
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Figure 41 Which areas of public research (within the fields mentioned here) would
the service companies like to see strengthened.

The areas mentioned by the Danish service companies are quite different from the
public research areas given top priority in terms of public finance to day.

Top Priority Danish Public Research Areas
The 10 public research areas given highest priority in terms of
public finance in 2005.

1. Health promotion
2. Health treatment
3. Biotechnology
4. Molecular biology
5. Nature and Environment
6. Food and Health
7. Cancer Research
8. Cultural heritage
9. ICT and
10. Materials

Source: Danish Centre for Studies in Research and Research Policy, Research statistics, 2005

Source: DAMVAD Service Innovation Questionnaire 2007.
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On the basis of the results presented in regard to how service companies use and
cooperate with public research, we suggest that the future innovation policy in this
area pays special attention to the following themes.

To increase the number of service companies that cooperate with public knowledge
institutions it is important first of all to target better the existing initiatives and
programmes to the service industries, and to create incentives for the knowledge
institutions.

Second, it is necessary to improve the measuring and monitoring of the knowledge that
is transferred to service industries on a regular basis, thereby ensuring that public
research is relevant and can be used by the service companies.

There is a mismatch between the research needs of service companies, expressed in
the questionnaire and the top priorities and funding given to public research. An
important step is to increase the public funding for research that is targeted at the
needs of the service companies.

To help more service companies participate in public research there is a need to create
more diversity in the public research announcements and tenders. Also, bureaucracy
around the application forms and procedures can be minimized and at the same time
standardised, e.g. in the EU research programmes.
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A short summary of the results and their implications are presented in the table below
(table 6).

Table 6 Public research as a mean to service innovation

Source: DAMVAD 2007.

Findings Challenges
Potential for closer cooperation 
between service companies and 
public knowledge institutions. i.e. 
only 14 pct of the service 
companies cooperate with public 
knowledge institutions

There is a mismatch between 
the research needs of service 
companies and the public 
priorities and funding given to 
specific research areas.

Public research often lacks 
relevance for service companies. 
i.e.  only 20 pct of the innovating 
service companies use public 
research. 28 pct of the service 
companies find research results 
elsewhere, many of them abroad. 

Attention areas
Establishing better framework 
conditions for increased
cooperation between public 
knowledge institutions and
service companies.  

Create better conditions for
service companies to participate
in public research and
development tasks.  

Ensuremore diversity in the 
public research announcements 
and tenders, minimize 
bureaucracy and standardize 
application forms. e.gin the EU.

Existing initiatives should be 
targeted at the service 
industries for instance by 
creating new incentives. 

Establish better measuring 
and monitoring of the 
transfer of knowledge 
towards the service 
industries.

There is a great potential for 
having more service 
companies participate in 
public research. 10 pct of the 
companies have participated 
in public research. 20 pct 
argue that they will do so in
the future.

Public research priorities and 
funding both at universities and 
in the research councils should 
increase to capture the many
research needs of private service 
companies.

Public research priorities needs 
to reflect service industries 
needs and strategic research 
should also be targeted service 
companies.

Create a better understanding of 
the research needs of service 
companies and help service 
companies find relevant 
research in Denmark and abroad.
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5. Internationalization as innovation driver

More and more service companies cooperate with foreign and international research
institutions and other international providers of knowledge when they innovate. We
know that the provision of knowledge in Denmark only accounts for one pct. of the
total knowledge provision in the world. Although the level of self provided knowledge
is higher for larger countries it is important for service companies in all countries to
gain access to new global knowledge, no matter where this knowledge is located. We
know that more and more service companies are born-globals and that these service
companies outsource part of their innovation activities to other parts of the world, for
instance Eastern Europe or Asia, but we do not know how it helps them innovate. What
are the best framework conditions that support service companies when they want to
innovate with the help of international partners?

This chapter describes on the basis of the results of the questionnaire how and why
service companies cooperate with companies and knowledge institutions in other
countries in regard to innovation.

That there is a potential for increased cooperation between public research institutions
in Denmark and the Danish service companies is obvious when one looks at the share
of companies that have cooperated with foreign partners as part of their research and
development activities. Almost 50 pct. of the service companies in the sample have
participated in such a task with foreign partners.

Figure 42 Service companies that have cooperated with foreign partners as part of
their research and development activities.

It is especially the companies engaged in communication and digital service functions
that have cooperated with foreign partners as part of their development process. But
also companies engaged in either distributive services and problem solving and
advisory functions have high scores when asked about their international cooperation
patterns.

Source: DAMVAD Service Innovation Questionnaire 2007.
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Figure 43 “Have you cooperated with foreign partners as part of your development
activities?” Categorized by company service functions.

Focusing on the sectors it is especially financial services, knowledge intensive
business services and manufacturing where companies have foreign development
partners, whereas this is less common for other business service companies.

Figure 44 “Have you cooperated with foreign partners as part of your development
activities?” Categorized by sectors

Among the foreign partners that Danish service companies cooperate with, foreign
companies is answered by almost 60 pct. whereas foreign research institutions only
aspire as partners in 12 pct. of the Danish service companies.

Source: DAMVAD Service Innovation Questionnaire 2007.
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Figure 45 The types of foreign partners that Danish service companies have
cooperated with abroad in regard to research and development.

Finally, when asked about the reasons for engaging in cooperation with foreign
research and development partners, the Danish service companies argue for a large
part that the best knowledge was to be found abroad. Other important reasons are that
it was a decision made at concern level; maybe by a head office in another country or
that the reason was to be close to clients with activities in other countries. Also an
important reason is that the required knowledge was cheaper than in Denmark.

Figure 46 Reasons for engaging in research and development activities with foreign
partners.

Source: DAMVAD Service Innovation Questionnaire 2007.
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There is already extensive cooperation between service companies across borders, but
the international cooperation pattern needs to be extended to comprise not only lead
users, but all innovative service companies and across the various sectors. Also, the
service industries need to extend their international cooperation with foreign research
institutions and find ways to utilise the best international knowledge. To create the
conditions for this it is important that public innovation policy focus more on
international cooperation in services in the future.

First, EU cooperation can be strengthened. A suggestion is to establish a “Knowledge
and Innovation Community for Service Research and Innovation”. By such an
initiative it is possible to strengthen and hold public and private attention on the many
areas of service research that need continuous attention to develop.

Also, there is a need to provide better assistance, less bureaucracy, and more targeted
advice to the service companies that are engaged or want to engage in research
programmes, e.g. when they are in the processes of formulating applications to receive
public financial support to international cooperation and innovation, i.e. through the
EU 7th Framework Programmes.

Finally, to help the service companies to the best international knowledge and to
attract more international and innovative research-oriented service companies to
Denmark, innovation policy could focus more on creating better incentives and
increase the international branding for the best Danish knowledge institutions engaged
in service research.

A short summary of the results and their implications are presented in the table below
(table 7).
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Table 7 Internationalisation as a driver of service innovation

Source: DAMVAD 2007.

Findings Challenges
Extensive international  
cooperation between service 
companies. but potential for
much more internationalisation. 
i.e. 48 pct of the service 
companies have participated in 
R&D activities with foreign 
partners, mostly other service 
companies. Better assistance, less 

bureaucracy and more
targeted advice should be 
given to service companies 
to help them formulate 
application to receive public 
financial support to
international cooperation and 
innovation, i.e. through the
EU 7th framework programs.

Attention areas

Establishing stronger framework 
conditions for international
cooperation between research 
and knowledge institutions and 
service companies.

Service companies should
receive help to find the best 
international knowledge. And 
Danish knowledge institutions, 
i.e. GTS-institutes need to attract 
more international service 
companies to engage in research
and development activities.

There should be more 
incentives and increased
international branding for the
best Danish knowledge
institutions engagedin service 
research. 

EU cooperation should be 
strengthened, for instance by 
establishing a “Knowledge and 
Innovation Community for 
Service Research and 
Innovation”. 

Little connection between 
service companies and foreign 
knowledge and research 
institutions. i.e.only 12 pct of the 
service companies engaged in 
international cooperation have 
foreign research institutions as 
R&D partners.

Service companies strive for the 
best international knowledge. i.e.
45 pct of the service companies 
argue that the main reason for 
engaging in international
cooperation was that the best
knowledge was to be found 
internationally.

Create conditions where the
international cooperation
patterns can be extended
from international lead 
users to all service
companies across sectors
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We know very little about what competences are needed to be a successfully
innovating service company. The literature tells us how manufacturing companies use
service companies when they innovate, but not what kind of competences service
companies use when they innovate.

We also want to illuminate what levels of education are involved, when service
companies innovate and how and where they are involved. We are also interested in
how different professions are involved in developing new services. Finally, a major
theme is to understand to what extent service companies experience barriers, when
recruiting employees with different skills that they need when they innovate.

In the present study we see that more than 60 pct. of the Danish service companies
employ persons with a higher education to engage in their development functions.

Figure 47 Does your company have employees/leaders with higher education in
development functions?

Both in problem solving and advisory services and in communication and digital
services, more than 80 pct. of the participating companies have employees/leaders
with a higher education in development functions.

6. Competences for service innovation

Source: DAMVAD Service Innovation Questionnaire 2007.
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Figure 48 “Does your company have employees/leaders with a higher education in
development functions?” Categorized by company service functions

When focusing on sectors, the differences between service companies become bigger.
Almost all companies in the segments of financial intermediation and knowledge
intensive business services have employees with a higher education to lead their
development functions. Whereas less than 50 pct. of the companies in the hotel and
trade, transport services sectors and the more manual business services segments
employ persons with higher educations in development functions.

Figure 49 “Does your company have employees/leaders with a higher education in
development functions?” Categorized by sectors

Up to 70 pct. of the companies with highly educated personnel have employees
responsible for the development functions that hold a degree in the social sciences,
whereas only 20 pct. of the companies use persons with a more creative educational
background, such as architects or designers. However, it is also interesting that every
second service company has put a person with a higher education in the natural
sciences in charge of their development functions.

Source: DAMVAD Service Innovation Questionnaire 2007.
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Figure 50 What kinds of higher education does the persons have that are responsible
for development functions in your company?

The questionnaire, however, also illuminate that Danish service companies face
various barriers, when it comes to recruiting the right personnel to undertake the
important development functions. The most important barrier is that many companies;
more than 40 pct. do not even recruit employees to development functions. Almost as
many companies argue that the supply of qualified people to undertake development
tasks is too small.

Figure 51 Barriers faced by service companies when recruiting employees to
undertake development functions?

It is especially the service companies that deliver support functions and manual
services which do not recruit employees for development functions. The companies
experiencing the greatest barriers coming from a lack of qualified people are the ones
working with communication and digital services.

Source: DAMVAD Service Innovation Questionnaire 2007.
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Figure 52 “Which barriers does your company face when it comes to recruiting
employees with the right profile to undertake development functions?”
Categorized by barriers and company service functions

The lack of qualified people to undertake development functions is an important
barrier in all service areas and especially among the companies within financial
services and manufacturing.

Source: DAMVAD Service Innovation Questionnaire 2007.
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Figure 53 “Which barriers does your company face when it comes to recruiting
employees with the right profile to undertake development functions?”
Categorized by barriers and sectors.

It is clear from the analysis on competences for service innovation that the service
companies need people with higher educations to manage development tasks and that
they are hesitant to use people with more creative-oriented higher educations such as
designers, architects or the likes. Also, the service companies tell us for a large part
that they do not even recruit employees to go into their development functions or that
they find the supply of qualified people to be too small.

To help the service companies build up competences regarding innovation, public
policy could be targeted at several areas of attention:

First, there is a need on the overall level to strengthen the dialogue between the service
industries and the educational system to adapt existing educations and create new
educations with a clear focus on service development.

Second, there is a potential for increasing the use of existing tools and initiatives to
initiate more diversity in the service companies’ development functions and in the
labour force in general on all educational levels.

Finally, policy can be targeted for extending the knowledge among service companies
of the benefits of recruiting people to development functions, and a campaign that can
attract more foreign employees and students with innovation competences to the
service industries can be initiated.

Source: DAMVAD Service Innovation Questionnaire 2007.

0%  10%   20%   30%   40%  50%   60%  70%

Other Services

Manufacturing

Transport Services

Hotel and Trade

Business Services

Knowledge Intensive Business
Services

Financial Intermediation
Aplicants' demands as
regards salary are too
high

The supply of qualified
people is too small

It is hard to attract
applicants to this part of
the country

Potential employees with
special qualifications
choose to work abroad

We do not recruit
employees to
development functions



>

62

A short summary of the results and their implications are presented in the table below
(table 8).

Table 8 Service Innovation with the right competences

Source: DAMVAD 2007

Findings Challenges
Service companies need people
with higher educations to
manage development tasks, i.e.
62 pct of the service 
companies have 
employees/leaders with a 
higher education in their 
development functions. 

68 pct. of the service 
companies with highly 
educated personnel put people 
with a social science education 
in charge of their development 
functions. 53 pct use people 
with an education in natural 
science while only 20 pct use
people with more creative-
oriented higher educations.

Service companies face
barriers when it comes to 
recruiting employees to 
development functions. i.e. 
46 pct do not recruit at all to 
development functions and 
42 pct argue that the supply
of qualified people to 
development functions is too
small.

Attention areas
Ensure that more people take a 
higher education and learn more 
about service innovation and 
that they direct their attention 
towards the need for service 
companies to employ highly 
educated people with the right 
competences in development 
functions.

There is a need to strengthen 
the dialogue between the 
service industries and the 
educational system to adapt 
existing educations and create 
new educations with a focus on 
service development.

Extend the knowledge
among service companies
of the benefits of recruiting 
people to development 
functions and initiate a 
campaign that can attract 
more foreign employees and 
students with innovation 
competences to the service
industries.

Increase the use of existing tools 
and initiatives to initiate more
diversity in the service 
companies development
functions and in the labour force 
in general on all educational 
levels.

Establishing better framework 
conditions and extend the 
knowledge of the need for
taking in new and diverse
competences to development 
functions in the service 
industries.

Convince service companies of 
the need to recruit employees 
to development functions and 
enlarge the pool of qualified 
people that can go into the 
service companies’ 
development functions.
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Target groups, definitions and typologies

The analysis is targeted at Danish-based service companies and covers the following
sectors:

1. Financial intermediation includes enterprises producing or delivering financial
services. It is for example financial institutions, pension companies, insurance
companies, stock brokers etc.

2. Knowledge intensive business services (KIBS) consist of enterprises dealing
with development and communication of knowledge. It is for example engineers,
lawyers, designers, consultancies, opinion research institutes etc. The key is that
the service includes a considerable element of communication of knowledge to
the customers.

3. Hotel and trade consist of hotels and companies buying and selling products not
produced by the company itself. It could be everything from basic commodities to
cars.

4. Transport includes all transport companies in land, on water or in the air as well
as companies supporting the transport companies. It could be shipping companies,
warehouses, telecommunication, etc.

5. Business services include manual and practical service towards other companies
or private households It is for example rental services, cleaning services, removal
companies and recruiting companies,

6. Other services are all the services that can not be placed under the mentioned
categories such as educational institutions, hospitals and clinics, radio stations,
energy service, construction, etc.

7. Manufacturing includes companies that produce goods primarily by the
application of labour and capital to raw materials and other intermediate inputs.
Manufacturing companies can also be service providers.

To grasp the service economy in a new way which is more accurate when it comes to
the understanding of innovation and its drivers and dynamics we have thus established
a new typology that operates with four types of service functions:

a) Problem solving and advisory services include companies solving specific
problems for the customers – typically when the single customer does not have the
necessary competences at his disposal. The service function is here based on
knowledge and therefore it is typically companies such as consulting engineers,
architects, designers, IT-consultants, designers, financial advisers, accounting and
auditing, lawyers, organizers of courses and conferences, and advisers within
research and development.

Appendix 1 Methodology
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b) Support functions and manual services include companies supporting the
customers within fields which are typically beyond the core activities of the
customer. Typical service functions are cleaning service, guard duty, recruitment,
temporary employment agency and operation of canteens.

c) Distribution of goods and persons include companies supporting the interaction
between customers – e.g. by selling goods or by transportation of goods or
passengers through physical infrastructures. Typical companies with such
processes are trade businesses, retail and wholesale. Furthermore, companies
within transport and logistics services belong to this category.

d) Communication of digital services. These types of functions are operated by
companies supporting the interaction between customers or communicate with
customers through digital infrastructures. Examples of such companies are
institutes within the financial sector, media and communication companies, IT-
and telecommunication and producers of IT-games.

In the analysis we distinguish between small and large service companies based on the
following criteria:

Small service companies have between 1-100 employees.

Large service companies have more than 100 employees.

Sample and data

The questionnaire was launched on the 10th of September 2007 and ended the 4th of
October 2007. Reminders were put out on the 24th of September 2007.

The quantitative data was collected through an online based questionnaire. The
respondents had their own unique link and password to access the questionnaire. This
was done to avoid the possibility that the same companies could complete the
questionnaire twice, which would skew the results.

The online based questionnaire was processed with the DAMVAD web based survey
tool, Enalyzer. The tool helped keeping track of the responses and putting out
reminders for those respondents who had not completed or answered the
questionnaire.

The survey was conducted on the basis of contact information of 2207 companies. The
information was provided by the different enterprise organizations participating in the
project. 359 companies have made full completions of the questionnaire while 197
companies have partially completed the questionnaire. From the 197 partially
completed questionnaires 33 contained useful information and were therefore included
in the analysis. The entire population thus comprised of 392 respondents. Below is a
table of the sample size from each organisation along side with the number of
responses and response rates.
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Table 9 List of respondents by the Danish Enterprise Organizations and Local
Government Denmark

Organisation Sample Complete Incomplete Response rates
size (complete/

complete +
incomplete)

The Danish Chamber
of Commerce 825 156 67 0,19 0,27

The Danish Bankers
Association 30 16 6 0,53 0,73

The Confederation of
Danish Commercial
Transportation and
Service Industries 286 45 32 0,15 0,26

The Danish Agency
for Science,
Technology and
Innovation 135 31 25 0,22 0,39

The Confederation
of Danish Industries 931 111 67 0,12 0,19

Total (companies) 2207 359 197 0,16 0,25

Local Government
Denmark 98 52 14 0,53 0,67

Total
(Companies and
Municipalities) 2305 411 211 0,18 0,27

The data have been used in the modeling of the effects of different sources of
innovation, levels of education, and international outlook on firms being strategic
innovative.
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Dependent variable: The dependent variable in the model is a composed variable
based on answers from the companies on whether they have different types of
innovation. Thus it has been measured if the companies have responded positively to
have introduced all of these:

> At least introduced a new or changed product or service.
> New or changed distribution channels.
> New or changed business model.

Independent variable: The independent variable has been categorized in several
groups. The groups of main interest are the measures of what sources the companies
point out as their innovation activities. The following table shows a brief view of the
variables.

Table 10 Sources of innovation

Sources of innovation Explanation

User driven innovation 1. The activities are conducted through active
participation from end users.

1. The activities are conducted with
participants outside of the company
(i.e. customers, consultants or suppliers.)

Collaboration driven innovation
2. The activities are conducted with

participants from knowledge institutions.
(i.e. universities or other knowledge
institutions).

1. The activities are conducted in one or more
development departments.

Knowledge driven innovation
2. The activities are conducted by management.

Employee driven innovation 1. The activities are conducted in project teams.

All drivers of innovation Companies using all four types of innovation

The model also focuses on the companies with highly educated employees and
whether they have export activities. Both independent variables are presented in the
model.
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Control variables: The model is controlled for both sectors and firm sizes. The
sectors are defined by a combination of different NACE codes. Firm sizes are defined
by intervals as described above. From the branches hotel and trade, transportation is
excluded to prevent multi co linearity in the model. Likewise the firm size interval
“20–49 employees” is also excluded to prevent multi co linearity in the model.

Model

The model is specified as a logistic binary response model, with strategic innovation
as the binary response variable. The model is specified as follow:

Where is the binary response variable, is the intercept, is the coefficients
to which is a vector of the independent variables and finally is the error term.
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The effects on strategic innovation
A complete view of the results from modeling different independent variables on
strategic innovation is presented below. The model does not present the control
variables as they are not relevant for the analysis.

Table 11 Results from modeling variables on strategic innovation

Independent variable Effect on strategic innovation

User drive innovation +*** (125 percent)

Collaboration driven innovation +*** (100 percent)

Knowledge driven innovation +** (85 percent)

Employee driven innovation +* (55 percent)

All drivers of innovation +*** (330 percent)

Highly educated employees +*** (140 percent)

Export +*** 100 percent)

Observations 392

-2 log likelihood 550

Concordance (percent) 80,7

Adjusted R2 0,36

Note: + means a positive effect on strategic innovation. * is a 10 percent significance level, **
is a 5 percent significance level and *** is a 1 percent significance level. Further the model is
controlled for firm size and branches. Some branches and firm size intervals are excluded to
prevent multi co linearity. Both the likelihood ratio tests and the Wald tests are significant.




